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PLUGMATIC 
HONING MACHINES 





The Complete 
HONING SERVICE! 


SALES AND SERVICE ENGINEERS: 








GASTON :-E-MARBAIX Ltd 
< BARNESDRIL DEVONSHIRE HOUSE - VICARAGE CRESCENT 


BATTERSEA - LONDON -: S:W:>11 
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PROUD COMPANY... 


The names shown here are famous throughout the motoring 
world. Mintex — having its own share of fame — is proud to be associated 
with them; they are the names of vehicles produced by manufacturers who 


fit Mintex as original equipment. 


For complete reliability you can depend on | a F ae 2 EX 


MINTEX BRAKE & CLUTCH LINERS are manufactured by BRITISH BELTING & ASBESTOS LTD., CLECKHEATON, YORKSHIRE. 
All MINTEX products are obtainable from al! Mintex Service Depots and stockists throughout Great Britain and the World. 
B.B.A. are also the manufacturers of SCANDURA, the original P.V.C. fireproof conveyor belting. 
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VERTICAL 
AUTOMATICS 


“Ohe 
No. 8 VERTICALAUTO | 


Maximum Swing .. 143” dia. 
No. of Spindles... re 6 
No of Tooling Stations .. 5 
The No. 8 Verticalauto can be 
arranged for double indexing or 
dual control A wide range of 
standard attachments, consider- 
ably increasing the scope of the 
machine, is available. 


: i Sole 
Built by : Selling Agents 


THOMAS RYDER & SON, LTD. 


TURNER BREEGE WORKS, BOLTON 


190 F18 
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Photograph by courtesy of NAB 


WHY IS A PIANO TUNER 
LIKE A PACKER? 


they both use FELT. From packaging to piano-making, felt plays an 


HE ANSWER’S SIMPLE: 
essential part in a hundred-and-one industries. 


At Long Meadow Mill we make nearly all kinds of felt—from coarsest to superfine—ineluding 


felt for all Government Specifications. And we are proud to add that over 10,000 sq. yards of 


Meadowfelt were specially chosen in selected shades to cover the gallery floors in Westminster 


Abbey during the Coronation ceremony. 
We can give quick delivery, in the piece or expertly cut. May wesend you a sample of the kind 


of Meadowfelt you need ? Write to us today. 


IF YOU USE FELT... You wANT MLEADOWFELT 


REGD. 


THE LONG MEADOW FELT COMPANY KIDDERMINSTER THE FELT DIVISION OF CARPET TRADES LTD. 
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NAXOS-UNION 











CYLINDRICAL GRINDING MACHINES 


six machines developed from one 













basic type and unit-built 










The R300 series of standard machines, utilising various unit 
mechanisms in combination, meet a wide variety of production 
grinding applications in the most economical manner. In 
addition to these standard types, machines can be supplied with 
different combinations of mechanisms to meet special conditions. 






















RG300 PLAIN GRINDER. Basic machine with hand feed to wheel-head and 
work-table. Suitable for small batch work of simple character. 


RE300 PLUNGE GRINDING MACHINE. Employs wide or multiple wheels. 
Hydraulic movement to grinding head with fast approach, fine feed, and 
fast return. Dual control axial adjustment for grinding to shoulders. 
Hydraulic tailstock withdrawal. 



















Lette ] 








RM300 CRANKSHAFT LINE BEARING GRINDING MACHINE. Hydraulic Ss 
table movement for quick indexing from bearing to bearing. Interlocked ms 
controls obviate incorrect operation. t W)tiaM (a) 








RP300 GENERAL PURPOSE GRINDING MACHINE. Hydraulic grinding 
head movement and automatic hydraulic table traverse with automatic 
reversal. Tailstock hydraulically operated. 


RS300 GENERAL PURPOSE MACHINE WITH SWIVELLING GRINDING 
HEAD. Fitted with a swivelling grinding head with axial adjustment. 
Suitable for plunge grinding short length tapers and tangent grinding the 
sides of collars or faces. 

RU300 UNIVERSAL GRINDING MACHINE. In addition to the features 


of the basic type this model has automatic longitudinal movement of the 
table, swivelling wheel-head and work-head and internal grinding attachment. 


















(12) (n) ( 13) 















Type RU300 
Universal 
Grinding 

Machine 


















KEY TO DIAGRAMS 
OPEN ARROWS Hand adjustment 









BLACK ARROWS Automatic hydraulic movement 
THIN ARROWS Possibility of adjustment. 














1. Hand movement. . Hydraulic fast motion. 
2. Fine adjustment by hand. 10. Axial movement 

3. Hydraulic quick adjustment. 11. Return motion by hand, 
4. Hydraulic plunge-cut motion. 12. Hydraulic return motion. 
5. Automatic fine adjustmenc. 13. Can be swivelled 

6. Hand movement, one speed. 14. Can be swivelled 

7. Hand movement, two speeds. 15. Can be swivelled, 

8. Hydraulic movement with reversal. 













WICKMAN of COVENTRY 


LONDON ‘ BRISTOL ° BIRMINGHAM , MANCHESTER 
LEEDS ° GLASGOW . NEWCASTLE ° BELFAST 
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27 British Car Manufacturers 
put 2 and 2 together 


. . the coach-building industry makes endless demand for specialised adhesives 
Jor fast assemblies. 27 car manufacturers rely on adhesives from the DSP range 


| EJ 























How do you stick it ? 


The DSP range includes latex, rubber and reclaim based 
adhesives ... thin fluids to heavy cements. If your business 
is assembly make it a fast assembly with DSP. If the range 
does not include an adhesive perfect for your process, DSP 
will make one specially for you. Write please with full details. 








DUNLOP SPECIAL PRODUCTS LTD - FORT DUNLOP - ERDINGTON - BIRMINGHAM 24 
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pacman lathe of simple 


robust design arranged to deal most 


economically with repetition work involving 

varying diameters and lengths and facing 

operations. Its scope includes any work within 

its capacity which can be mounted between centres, on an 

arbor or in a chuck or fixture, using multiple tooling on 

front and rear saddles or a single tool controlled by a former. 
FRONT TAPER AND FORM TURNING AT- Extremely versatile, and noteworthy for rapidity of change- 
TACHMENT showing the former rail without former. ; She f ie 
This is for use with a single tool where a form is to be over, its rigidity, power and speeds permit the use of 


repeated accurately. The lead screw and hand wheel 


. or ivh-s ~d © ing ¢ rs f i y age 
ential ain anit ng. modern high-speed cutting alloys to full advantage. 


MULTI-TOOL PRODUCTION LATHE 
6in. x 20in. 6in. x 28in. 


ADDITIONAL EQUIPMENT: Multi Diameter and Length Stop Attach- 
ment, Front Taper and Form Turning Attachment (illustrated), Rear Slide 
Cut-out Attachment, Air Operated Chucking Equipment. 


B.S.A. TOOLS LTD. BIRMINGHAM, ENGLAND 


SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO. LTD. - MARSTON GREEN - BIRMINGHAM 
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Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure 


Joilored for the job 


The lighting of many processes is vital to the smooth and rapid flow of HOW TO GET MORE INFORMATION 


work and to the quality of the finished product. For example, poor 
lighting could make a spray tunnel into a bottle-nech each job taking 
a little too long, a little portion missed, a return to the spray line — and 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
so the whole production line marks time. Whatever form it takes, good materials. The new Electricity and Pro- 
lighting not only helps to provide a satisfactory w ing environment but ductivity series of books includes one on 
is an active production tool. lighting — ** Lighting in Industry ’’. Copies 

Fluorescent lighting is as good as daylight only more consistent. It can be obtained, price 9/- post free, from 
is efficient; it is economical; and it is flexible. You can * tailor’ it, easily E.D.A., 2 Savoy Hill, London, W.C.2, or 


and exactly, to the special requirements of production at all stages. from your Area Electricity Board. 


* @ SY 
ectricity Issued by the British Electrical Development Association 
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KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 
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How are you fixed for CLIPS? eis 


popular ‘numbers’ 


If you are having trouble with clips, bring your problem to us. We 
80 and 81 — general utility clips 


show here a few varieties, but these, mark you, are only a very lirieteins tac tae?’ 
small selection from our range of thousands of CLIPS...in every 2” from stock. 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated .. . for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we've got 98 years’ experience behind us. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(inc. p.t.) from stock. 











257 — a useful clip in black 


enamel, from 3” to 14”. 


a clip for kitchen cabinets 
— rustproof finish. 





HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) Reeily interested tn aprings? 
This book — Spring Design and 

BIRMINGHAM : LONDON : MANCHESTER Calculations — packed from cover 

. — to cover with spring data, is yours post 


* 4 bie 3 7 oe 
a i sansa certniaennniesienil al free for 12/6 
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TRANSMISSION CONSIDERATIONS 5 


RATTLE (2) 


In the preceding article of this series, we saw that torsional 
vibrations of a shaft can produce the transmission fault known as 
rattle — a fluctuation or alternation of the drive at frequencies 


very much higher than those associated with judder. 


Little difficulty is found in envisaging these vibrations in such 
a component asa propeller shaft. Somewhat different 1s the case 
of the comparatively short pieces in a gearbox. The equivalent 
spring rates of these parts have been measured, however, and it is 


known that they cover a fairly wide range. 


In the four-speed box of a well-known medium-weight car, for 
instance, the effective stiffness of the mainshaft is approximately 
14 times greater than that of the lay shaft due to deflections which 
include the twist of the shaft itself and the tooth deflections in 


the indirect gears. In this particular unit, the stem shaft and the 


THIRD GEAR 
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TORQUE APPLIED 
AT PROP. SHAFT — 
COUPLING 
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ANGULAR DEFLECTION (radians) 
RELATIVE TO DRIVEN PLATE 


extension shaft have values between those cited but are 


deal nearer to the layshaft’s than to the mainshatt’s. 


These facts serve to emphasise the elasticity of components 
which might possibly escape suspicion in a preliminary investiga- 
tion of rattle. Admittedly the layshaft is not loaded while the 
direct drive is in operation. Even so, however, this gearbox 
shows a. static angular deflection of just: over half a degree 
between the input and output ends when a torque of 100 |b. ft. 
is applied. 

When the third gear is engaged, of course, the picture is quite 
different. Then, in effect, the lavshaft is substituted for the 


mainshaft and the overall static deflection jumps to well over a 


degree if a torque of 100 |b. ft. is applied to the input shaft and 


is resisted at the output end of the box. 


Instructive figures have been obtained from a series of experi 
ments with a gearbox coupled in turn to a variety of clutch 
plates, each of the latter having a centre more or less ditterent 
from the others. These tests were devised to study two pring ipal 
factors, the resonance of the clutch-and-gearbox assembly and 
the ratio between the amplitude of the oscillations at the two 


ends of the assembly. 


With four clutch plates differing only in the characteristics 
of their damper springs, the ratio of output amplitude to input 
amplitude varied from 6.3 to 1in one Case to 12.6 to Tin another, 
all other things being equal. In short, one clutch damper was 
twice as effective as the other in controlling torsional vibration 


W ithin the gearbox. 


As to resonance, it is noteworthy that this varied only from 
4200 to 4700 oscillations per minute, despite the difference of 
clutch damping. The inference would seem to be that the 
resonance of this assembly depends very much more upon the 


gearbox than upon the clutch. 


This brings us to another point. Observation and analysis of 
very many Cases suggests strongly that the originating disturb- 
ance or initiator of most torsional vibration in the transmission 
Ss\ stem 18 to be tound in the cngeine In other words, the frequenc vV 


of vibration or oscillation usually ties in with the frequency of 


ine impulses generated by the cngine, 


The gearbox just mentioned normally Operates with a four- 
cylinder engine, Consequently it receives two impulses per 
revolution. At engine speeds of 2100 rp.m. tO 2350 r.p.m., 
therefore, it would recelve 4200 to 4700 impulses per minute, 
From the experimental results one would expect gearbox rattle 
to occur somewhere within that speed range according to which 


particular clutch centre Was used 


By reason of this connection the investigator has a valuable 
Although the 


helpful, noises have a most 


guide to the location of transmission. rattle. 
stethoscope technique may be 
deceitful habit of travelling along metal. It may often be useful, 
therefore, to note the approximate engine speed at which the 
rattle occurs and to convert this into impulses per minute, 


according to the number of cylinders. 


From this figure one knows with reasonable certainty the 
natural frequency (or possibly its harmonic) of the component 
which is in trouble. Experience may suggest a short list ot 
parts which could possibly have that frequen¢ y. Failing this. 


there can be experimental or mathematical determination of 


the natural frequency of any component which may be under 


ORG&BEC 


SUSPIClE . 


REGO TRADE MARK 


BORG & BECK COMPANY LTD., LEAMINGTON SPA, ENGLAND 
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AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 
Registered Trade Mark: LOCKHEED 
Fully patented - 
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Only 5 nuts 
_ in 2 minutes 


Y one more 
fa, chance 





You are suffering from 
“X NUT SURFEIT 
use this 
regularly... @ 


Desoutter tools pu 


DESOUTTER BROS., LTD., THE HYDE, HEN v, LONDON, N.W.9. TELEPHOB 
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Cliff's 
work 
IS 


worth 


looking 


into! 


WE LIKE TO THINK that this photograph of Cliff Jones reflects the infinite amount 
of skill and patience he possesses. As an inspector, Cliff enjoys an abundance of 
these attributes. His job is to examine work for flatness and straightness, as well 
as for surface imperfections. Visual inspection is only one of many types of 
examination meticulously carried out day and night by Cliff and other experienced 
inspectors. There’s too much at stake to risk passing even the slightest flaw.... 

For well over a century we have manufactured hot and cold rolled strip, sheets, 
and sections (maximum width 32", minimum thickness 0015") to all specifications 


and for all purposes. Your enquiries are invited. 


Habershon sreer srr 


meets the most exacting requirements 








J. J. Wabershon & Sons Ltd., Rotherham. Telephone 2081 (6 lines) 
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Almost as quickly as you can say “‘ Think Zinc’’, molten 
zinc alloy has become this spring bolt, specially designed 
to make a good die casting. Speed in production is just 
one reason why zinc alloy die castings play so large a part 
in modern building. For locks and bolts, electric light 
and bathroom (and a host of other) fittings, they have proved invaluable. Other 
outstanding advantages of the zinc alloy die casting process are :— 

SCOPE FOR DESIGNER * EXTREME ACCURACY * GOOD CORROSION RESISTANCE * STABILITY 
STRENGTH - LONG LIFE OF DIES - LITTLE NEED FOR MACHINING * LOW UNIT COST. 
The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you write 
for our booklet ‘‘ Zinc Alloy Die Castings and Productivity.” 

Zinc is now plentiful. There are no restrictions on its use. 


ZAQCA 


ZING ALLOY DIE CASTERS ASSOCIATION - LINCOLN HOUSE - TURL STREET - OXFORD - TEL: 48088 
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AKULON is an outstanding (nylon) 
type of plastic possessing highly interes- 


ting characteristics. 


AKULON is an excellent construc- 
tional material for gears, bearings and 
moving machine parts where high 
strength, extreme toughness and resis- 


tance to heat are necessary. 


AKULON can be supplied in the form 
of granules for injection and extrusion 


and cylindrical rods for machining. 


4 
s | 
: 


Informative literature covering the 
characteristics for the moulding 
granules, rod materials and full technical 
data of AKULON will gladly be sent 


on request. 


Manufactured by :— 
ALGEMENE KUNSTZIJDE UNIE N.V. - ARNHEM - HOLLAND 


Sole Distributors for the United Kingdom 


HERCULES POWDER COMPANY, LIMITED 


140, PARK LANE, LONDON, W.1I 'Phone: MAYfair 8711 
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® HERBERT ® 


LOCK-BOLT 
SPEED CHANGE SADDLE CLAMP QUICK-ACTING FLAMARD BED. RELEASE LEVER. 
PUSH BUTTON. LEVER. SQUARE TURRET. AUTOMATIC ROTATION SELF SELECTING 
CHANGE FEED SPINDLE CONTROL OVERHEAD COVER OVER OF CAPSTAN DISENGAGED STOPS TO 
LEVERS. PUSH BUTTONS. SUPPORT BAR. STOP ROD. WHEN NOT REQUIRED CAPSTAN SLIDE. 


* 
= 


= | 


NOd SeNwe 


Flee 4 ey 
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CHASING 
ELECTRIC PUMP FOR FEED a DISENGAGING \ AUTO FEED CAPSTAN FEED INSPECTION 
CUTTING LUBRICANT. LEVER LEVER. ENGAGE LEVERS. ENGAGE LEVER. NUMBER. 
MAIN ISOLATING PREOPTIVE AND PUMP CHIPRUPTER SIX STOPS ACCURATE INDICATOR 
SWITCH LEVER. MOTORS’ PUSH BUTTONS. LEVER. TO SADDLE. CHASING LEVER. TO PILOT WHEEL. 


HERBERT No. 4 SENIOR CAPSTAN LATHE 
SWING OVER BED 154” ADMITS BARS UP TO 2” DIAM. 





TO GET INCREASED PRODUCTION 


Herbert Capstan and Turret Lathes will relieve your operators 
of mental and physical effort and so enable them to increase 
their production. 

The machines have been carefully designed to provide the 
utmost convenience in handling and in the changing of speeds 
and feeds. Large graduated dials make it easy to machine parts 
to the desired tolerance. 

Machines can always be seen in operation at our Head Works. 


CAPSTAN LATHES—FIVE SIZES 
COMBINATION TURRET LATHES—FIVE SIZES 
HEXAGON TURRET BAR LATHES—TWO SIZES 


Full particulars on request to Head Works. 
Phone: 8878! (12 lines) 


ALFRED HERBERT LTD + COVENTRY 
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Positive 


brake linkage... 


. . ensures more positive braking, and the 

M.M.D. Spring Loaded Clevis 

Joint is the finest solution to the 

problems of ‘sloppy’ brake linkage and 

repeated adjustment. Wear, 

slack and rattle on all mechanically- 

operated linkages can be eliminated 

throughout the life of the car with the aid of 

this rationalized clevis goint. Avail- 

able to suit all requirements of the Motor 
Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS + PARKER STREET « BIRMINGHAM 16 


R. & W, 
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TORSION BARS 


Specialised modern plant is employed in all stages of 
manufacture and only precision ground bars of high 
quality steel produced entirely in our own works are 
used, Unmachined Torsion Bars are made for other well 
known makes of cars in addition to those mentioned 
above, and also large Torsion Bars for heavy vehicles. 


Produced in accordance with a rigid specifica- 
tion based on our wide experience of forging, 
heat-treatment and machining procedures and 
designed to give the best metallurgical condi- 
tions and mechanical properties required for 
long life under arduous operating conditions. 


ENGLISH STEEL CORPORATION LTD - SHEFFIELD 
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Photograph by courtesy of The Daimler Co. Ltd., Coventry, and ‘‘ Automobile Engineer’ 
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LAMINATED 
TORSION BARS save 


SPACE — the smallest suspension unit possible 
MONEY —the production process is not costly 


TIME — fitting to any chassis is simple 
k. 
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GEO. SALTER & CO. LTD., WEST BROMWICH 
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BLUE-RED 


BEAMA Code €2I7. 
Easy-welding _— general 
purpose electrode. 





TENSARC 
1, 2 and 5 


Low hydrogen electrodes. 
High impact value at sub- 
zero temperature. 


TENSARC 1. BEAMA 
Code E614. Ideal for the 
hard-to-weld steels. 


TENSARC 2. BEAMA 
Code E614. High tensile 
strength. Excellent duct- 
ility and impact value. 


TENSARC 5. BEAMA 
Code E614. In between 
Tensarc 1 and 2. For 
welding D.W. steels. 


RED -WHITE 
BEAMA Code €217. 
Good crack resistance 
and penetration, useful 
for badly fitting seams. 





CAST IRON 
ELECTRODES 


1. Nickel core wire. Good 
machinable deposits, easy 
to manipulate. 


2. Monel core wire—a 
cheaper electrode, having 
a machinable deposit. 


3. Core wire with 55%, 
Ni., 45° Fe. for welding 
nodular and other high 
ductility cast irons. 





MONARC 
BEAMA Code _ €E3I7. 
General purpose electrode 
and for vertical and over- 
head welding. Insensitive 
to bad steels. 





STAINLESS ELECTRODES 
STAINLESS WHITE for welding molyb- 
denum-bearing austenitic stainless steel, 
18 Cr., 8 Ni., 3 Mo. type. 

STAINLESS BLUE for welding Ti. or Co. 
stabilised 18 Cr., 8 Ni. 

STAINLESS RED for welding heat 
resisting 25 Cr., 20 Ni. steels. 


BEAMA Code €2I7. 
Smooth, easy to handle. 
No fumes, good slag re- 


moval. 





es 





BLUE-GREY 


BEAMA Code _ E537. 
Produces welds of excep- 
tionally good appearance. 


ALUMINIUM ELECTRODES 
ALUMINIUM GREEN for high purity 
aluminium. 

ALUMINIUM YELLOW has 5%, silicon 
core wire. 

A general purpose electrode for alumin- 
ium alloys. 

ALUMINIUM BLACK. 5%, magnesium 
core wire. For duralumin, MGS, and 
similar alloys. 


TETRARC 
BEAMA Code _ ElI?. 
The electrodes for ‘hard- 


to-get-at’ places. 








anaknanannnnnnn 


DEEPENDARC 


BEAMA Code EI|I3IP. 
Deep penetrating  elec- 
trodes of the cellulosic 


type. 





BRONZARC ELECTRODES 

BRONZARC 1. Tin bronze for alloys 
of copper and tin, or for welding copper 
or bronze to steel. 
BRONZARC 2. An aluminium bronze 
electrode for bronze castings, ship's 
propellers, etc. Good corrosion re- 
sistance. 





HARDARC 
250, 400 and 600 
The number denotes the 
Brinell hardness of deposit 
from these electrodes. 


The Actarc range of equipment includes Welding Transformers, Argon Arc Welding Sets, Engine Driven Mobile Welding Plant 
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Focus on Road Safety 


BULL'S 
EYE 


GLASS 
CYLINDER 


RUBBER 
SURROUND 


FIXING SANE 


tia Combined 


TAIL and STOP LAMP 


In the campaign for safety on the road, increasing 
attention is being focussed on the need for a higher 
standard of rear lighting on commercial vehicles, 
and C.A.V. have produced a new large diameter 
combined rear light and stop lamp. This latest 
contribution to safe driving is designed for long 
range visibility, to eliminate failure even under the 
most rigorous conditions of usage, and to give 
ease of installation. 


e 33 in. red light for outstanding visibility 
e Twin tail light bulbs in parallel 

e High power stop light with bulls-eye lens 
e Good illumination of number plate 

e Weatherproof, dirt-proof, greaseproof 

e Rubber covered for protection 
e Waterproof cable entry 


Fully complies with S.A.E. requirements. 


Fuel Injection and Electrical Equipment 


C. Alm mom tT E OO, feet NN, 6L ON DOWN. Was 





® 174-503 
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BECOMES ITS st 
IN MODERN PROGRESS 














BIRMINGHAM’S FAMOUS 


MIDLAND RED 


Anew §.14 type 
44 seater Public 
Transport  Vehicle- 


and for the first time in 
Passenger Transport history 


fits 
GIRLIN 


THE BEST BRAKES IN THE WORLD O) a 


DISC BRAKES 


as standard equipment 


Way Out Cohead 


GIRLING LTD: KINGS RD~ TYSELEY - BIRMINGHAM 11 
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JOBBERS’ DRILLS 


FOR GENERAL WORK RIGHT & LEFT HAND CUTTING-O7ass, aluminium and plastics 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD - ENGLAND PHONE: 24137 (5 LINES) GRAMS: PROELLS - SHEFFIELD 


LONDON OFFICE: TERMINAL HOUSE, LOWER BELGRAVE STREET, S.W.| - Phone: SLOANE 2111 (4 lines) * Grams: PROELLS KNIGHTS LONDON 





DORMER TOOLS ARE. OBTAINABLE FROM YOUR USUAL ENGINEERS' MERCHANTS 
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-RANSOME & MARLES BEARING CO.ITD. 
NEWARK-ON:TRENT. ENGLAND 
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IF ITS A nine ea OF 


BEA) 


You'll get friction-free service at Walkers. Bearings of 
all sizes and kinds are readily and quickly available. 
As always with Walkers you can be sure of high 
grade quality, whatever you need. 

A telephone call, or a letter, will bring you immediate 
expert advice if you’re in any doubt about your 
exact requirements. 

At Walkers we have the stocks — and the knowledge 

to help you. 


YOU CAN GET THEM ALE F. 


Complete London stocks include: 


Ball and Roller Bearings by Hoffman, Fischer, SKF, M. W. arKne & STAFF LTD 


R & M and Timken; Thrust Bearings; Steel, ENGINEERS MERCHANTS 
Phosphor Bronze and Stainless Balls; Grease Nipples; m4 a ; 
IBEX HOUSE - MINORIES - LONDON + E.C.3 


Lubricators; Ball and Plain Bearing Plummer Blocks; 
Shafting and ‘Phone: ROYal 8191 (10 lines) 'Grams: Makerlaw, Fen, London 


MIDDLE EAST BRANCH — BAHRAIN PERSIAN GULF 


Shafting Collars. 
AEE 
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Roller Bearing Plummer Blocks ; 








COMPLETE UNITS TO CUT COSTS & SPEED ASSEMBLY 


SILENTBLOC-HARRIS C.P SPR He 
SHACKLES 


CONCENTRATED PRESSURE 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 

If one of the range of sizes available does not 
fit in with your layout we will be glad to design 
a complete shackle unit for you. 


ARDENS LONDON W411 TEL. PARK 98271 
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*Fluid-cushion’ Truck Seat, fitted with a Woodhead-Monroe 


Shock Absorber controlling a variable-rate conical coil spring 


Driving fatigue, discomfort and ill-health become 
things of the past when you fit Woodhead- 
Monroe ‘fluid-cushion’ seats to all sprung or 
unsprung vehicles, such as trucks, dumpers, locos or tractors, 
etc. The entire seat is supported by a spring controlled by a 
shock absorber, giving a ride wholly independent of vehicle 
movement, resulting in better nerves, easier concentration, 
less fatigue and greater efficiency. 
The seats are very robustly made, and 
require no maintenance. Consult us 
on any problem connected with 


seating or suspension. 





-..for alertness, 


greater efficiency, 


improved health... 


WOODHEAD - MONROE 


SAULS 








|| P/E Ly DT 


ae oe 


‘ . ‘ 
4tui0-cUSH/ON SEATS 


For full information write to: JONAS WOODHEAD & SONS, LTD., KIRKSTALL ROAD, LEEDS, 4 
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Mr. Therm is a first-class guardian 


against waste. Gas very speedily reaches operating 





temperature and there is no cooling off period. 


Sensitive controls — automatic if desired — 








deliver just the heat needed without 





maintain. It’s a very clean fuel and 

















Mr. Therm 


burns to serve you 


THE GAS COUNCIL + I GROSVENOR PLACE + LONDON - 
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z, You can count 
on me for 


SAVING... 


— 








waste. And gas is simple to install and easy to 


ee 








so flexible that it can be adapted to almost any 
industrial heating process. When fuel is 
the problem Mr. Therm usually has 


the most efficient and economical answer. 


Mr. THERM 


4] 


— 
eee 
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Among the great variety 


of uses of gas are: g 
flame hardening, a 


encral heat treatment, 
nnealing, tempering 


case hardening, normalising, preheating, 
metal melting, core drying, forging, 


brazing, soldering, « 
steam raising, Wate 


xXY-tOWN gas cutting, 
r and space heating 





SPECIMEN 
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. 
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KEIGHLEY 
MODEL 





precision 
internal grinder 


This graph shows the roundness of bore 
of acomponent ground on a Keighley KN 
internal grinding machine which was in- 
stalled early in 1944. The inner circle 
represents inaccuracies at 1,000 x magnifi 
cation and the outer circle inaccuracies at 
4,000 x magnification. The workhead has 
not been serviced since the machine was 
installed and the spindle and bearings are 
as originally fitted, and no adjustment has 
been found necessary. 

The KN Internal and Face grinding mach- 
ine. Capacity }” to 54”; bores up to 6" long. 


Enquiries to:— 


NEWALL GROUP SALES LTD PETERBOROUGH 


YLOR-HOBSON / 
TALYROND / 


/ 


) 


{ 


\ 
\ 
\ 
v , 
x‘ \ ae 
\ 
\ 
‘ 
) \ 


VLU 
NVAUR UGE 








PHONE: PETERBOROUGH 3227/8/9 


Bore face and External 
Grinding on one Machine 


at the 


SAME SETTING ! 


Sole Agents for Scotland: DRUMMOND ASQUITH LTD., 175, WEST GEORGE STREET, GLASGOW, C.2 


P3331 
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THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 


AUTOMOBILE ENGINEER, November 1953 


MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes), 

Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 

Trunnion of spigot mounting alternative 
on heavy types. 


ee ae 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 ines). Telegrams: ADAMANT, PHONE, LUTON 





CALEY -WUThVHYUNG IN 
BIRLEC-DGW FURNACES 


Carbo - nitriding replaces 

The BIRLEC-DOW furnace 
liquid cyaniding by a 
re ere are A gas-fired batch unit, enabling a 
equivalent cases at much wide range of components to be 
lower operating costs. heat-treated. 


With a greater penetration 
Totally enclosed, heating and quench- 

rate, lower temperatures : . ‘ 
ing being carried out without 


can be used, thus reducing exposure to the air 


distortion. 
Built-in atmosphere generator,cutting 


down floor space requirements. 


% High heat storage 
efficiency, giving rapid 
temperature recovery 
with fresh charges. 


Efficient atmosphere 
By exclusive arrangement circulation, permitting 


with the American manu- dense loads of closely 


facturing patentees, packed articles to be 


BIRLEC LIMITED ie ce handled. 
have now added the ‘ 


DOW carbo-nitrid- Semi-mechanised, re- 


ing furnace to their ducing labour require- 


wide range of heat- : ny ; (Ae ments and providing 
treatment equipment. ; : 4 et - good working con- 
’ ditions. 


Standard designs are available from 250!b. 
per hour (carbo-nitriding with .003” 
case) upwards. Full design and operating 


data are available; may we send further 


details? BIRLEC LIMITED 


ERDINGTON - BIRMINGHAM 24 


Sales and service offices in LONDON, SHEFFIELD and GLASGOW 
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The Michigan ‘‘Shear-Speed’’ Gear Shaper is the 
fastest of all precision gear cutting machines. It 
is ideally suited to the production of spur gears 
and splines, including shoulder gears. 


Available in 4 sizes, for gears and splines up to 3’, 
5”, 7” and 10” diameter, respectively. 





The new Michigan Single Spindle Gear Hobber 
closely approaches the Shear-Speed in its output 
rate. It is ideally suited to helical as well as spur 
gears and splines up to 8” diam. and 5” face. 


It will cut two 3” diam. 1” face gears to well within 
pre-shave tolerances in 58 seconds. 


We will be glad to send you complete information on either or both machine types. 


GASTON E. MARBAIX LTD. 


DEVONSHIRE HOUSE - VICARAGE CRESCENT - BATTERSEA - LONDON, S.W.11 


SALES AND SERVICE ENGINEERS TO: 





AUTOMOBILE ENGINEER, November 1953 





gars 


TELEGR DEAL ANS 


t 
ernort® oe! 
yynDanrand 


i 
yess 
pircn 
4 etn, 
PP ied To) 


wa hh 6+ 
2 vane 
pint 


yerens 





SPICER 


NEEOLE BEARING 





HAROY SPICER LIMITED field Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY MITED, SOMERS STREET, BURWOOD, €E.13, VICTORIA, AUSTRALIA 
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These axles 
can also be 
supplied 
with: spiral 
bevel drive 


: ~\ 


‘MOSS GEARS 


THE MOSS GEAR COMPANY LIMITED crown works - tyeurN - BIRMINGHAM, 24 


Telephone : ERDington 1661-6 Telegrams : ‘Mosgear, Birmingham * 
67260 
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the new features of 
present their 


fuel pumps in detail 





NEW large diameter stiff camshaft to withstand 
higher pressures. 


Under certain conditions, it 1s possible to start up 
and run diesel engines in the opposite direction of 
rotation. This however, cannot happen on engines fitted 
with the new Simms pump, as the camshaft prevents 
reverse running. If the engine rotates in reverse, injection 
occurs at a point which will not permit combustion. 
The camshaft has two or three times greater stiffness than 
the usual pump camshaft, to resist heavy loads imposed 
by direct injection. These features are typical of the unique 
design of the new Simms fuel injection pump. 











FUEL INJECTION 
LIGHTING & STARTING EQUIPMENT 


SIMMS MOTOR UNITS LTD + OAK LANE: EAST FINCHLEY* LONDON: N2 
Telephone: FINCHLEY 2262 (20 lines) Telegrams: SIMOTUNIT, EASTFINCH, LONDON 





Smee’s 4555 
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FOREIGN & COLONIAL 
ENQUIRIES TO 


H. JACKSON LTD. 


OAKENCLOUGH, GARSTANG. 
nr. PRESTON 





The B&D Valve Shop incorporates the Valve 
Master Refacer, the Vibro-Centric kit and 
the Carbon Removing kit in a transportable 
cabinet. The 55° Vibro-Centric 

Valve Seat Grinder used for working in con- 
fined spaces. 


OF COURSE YOU KNOW... 


that badly matched or pitted valves destroy the smooth running 

of an engine reduce power. . increase petrol consumption—but DO 

yOU KNOW that the quickest, easiest and best way of righting all 

valve faults is with B&D equipment. The Valve Master Refacer refaces 

a set of valves to any angle with mirror-smooth finish in a matter 

of minutes and with an attachment grinds tappets, rocker arms and 
! 


Ford Valve Stems! Its sister tool the ‘Vibro Centric’ valve seat 


grinder ensures a perfect match between valve and seat every time! 


Quicker and Better with 


Plack& Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 





BLACK & DECKER LTD » HARMONDSWORTH + MIDDLESEX 


SYDNEY, AUSTRALIA * MEXICO, D.F + SAO PAULO, BRASIL 
Smee's 4.53 
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... fix it better, 

more quickly and 

neatly. 

Unbrako Socket Screws 

have extra strength 

and toughness. 

They are made of 

high-tensile nickel-chrome 

steel alloy. 

They stay put ° 
until you want to remove them. i * tae 
Then—out they come, | 
smoothly, easily, without damage. 


No wonder so many designers and engineers specify Unbrako! 


Available for immediate delivery. 


Send for {ree samples. 


UNBRAKO SOCKET SCREW 


COMPANY LTD. 
Manufacturers of Unbrako standard socket screws and 
special screws to AJ.D. requirements. 
COVENTRY ENGLAND | 
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BIMETALLIC BONDED INSERT PISTONS 


CAV ph © ELIMINATE RING AND PISTON BREAKAGE 
AR z © MAKE GROOVE ZONE WEAR NEGLIGIBLE 
AAS KA @ SAVE COSTLY LAY-UP TIME 


@ ADD THOUSANDS OF HOURS OF 


A, AY NWyw . EFFECTIVE a. 





ey 


YY VA RZ, sa id 








== noe 


THE CHOICE OF THE EXPERT’ 


For literature on the AL-FIN Bonded Piston, please write to WELLWORTHY LIMITED, LYMINGTON, HANTS 
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MOLYBDENUM 
HIGH SPEED STEELS 


in world papdu: 
—now rapi 


overhaul 


all othy 


“MOLY” 


Technical Enquiries: 99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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AND STUDS cst ca 


Drill a hole with a standard drill and 
drive in a Grooved Pin — no reamering 


Mills Grooved Pins and Studs have proved themselves in 

many branches of the engineering and allied trades. 

Vibration proof when driven into a plain parallel hole, 
they require no reamering, tapping, or threading. 
Perfectly efficient and economical in use. 





Made in steel, stainless steel, brass, copper, or 
with plated finish, in many sizes to suit all 
requirements. 


PLEASE ASK FOR OUR 
GROOVED PINS AND STUDS CATALOGUE 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS AND ROLLING MILLS 
WOODLEY «© NEAR STOCKPORT «© ENGLAND 


WOODLEY 223! (10 lines) Telegrams “ MILLS’ PHONE WOODLEY 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production. The above apparatus is used for 


determining tensile strength, elongation and modulus. 


PROTOTYPE 


MOULDINGS 
tu 


RUBBER 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alterna- 
tive material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS Telephone : Slough 20333 


SS a> O9e 
So @: 
) o fr 4 
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The sheaves and rollers of these davits made by Schat’s Davits Ltd. for the Elder Dempster 


cast in Meehanite metal. The choice of Meehanite metal was 


liner VV; **Aureol”, are 


obvious—its anti-corrosion properties, close uniformity of grain and high strength 


With Meehanite the 


were too important as safety factors to be ignored. 


x of materials and methods ensures that each casting 


scientific balancir 


has the precise properties required for the job. Whether you 


require small repetition castings or larger castings up to 
twenty tons, we can meet your need. Why not consult us 


on any of your present or future needs in castings ? 


TD 


ASHMORES MEEHANITE ASHMORE, BENSON, PEASE & 
(PROPRIET( 1E POWER-GA CORPORATION LTD) 
STOCKTON-ON-TEES 


T.A.5675 
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Syndcom ic 


Automatic 


Lubrication 
soon pays 
for itself! 


“INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with * Syndromic * Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75°, on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs are 
kept down to a minimum. 

But besides all that, *Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It’s obvious that * Syndromic’ lubrication soon pays for itself ! 

Ask for a Tecalemit technical representative to call and discuss the 


*Syndromic* system with you. 


TECALEMITr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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But there’s more to it than that. Strength, 


True enough! You never have to 
complain about a Tru-Wel E.R.W. tube. Mani- 


pulated components marry up to the assembly as 


snugly as you please; and as for straight lengths | 


—well, did you ever know a Tru-Wel tube that 


wasn’t true? 


Tru-Wel Electric Resistance Tru-Wel Stainless Steel Tubes 





Welded Steel Tubes 
Supplied in straight lengths 
from 3” od to 4}” o/d in 
gauges 22 to 6, or manipulated 
to your special requirements. 
Also available in a range of 
standard sections 


In straight lengths from 4” 
o/d to 2” od in gauges 20 to 
12 or manipulated to measure, 
are made from most Aus- 
tenitic Nickel Chrome Steels, 
and some Ferritic Nickel-free 
steels, 


lightness, concentricity, | composition—the 
things that really matter with tubes—are uni- 
form for every batch of Tru-Wel. If one tube 


fits, they all fit. If one does the job, they all 





TUBE PRODUCTS LIMITED, OLOBURY, BIRMINGHAM 
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Designed 
ior 


the job 


JALE 
pec alA 


SPEED PRODUCTION ON VAUXHALL 
CYLINDER BLOCKS... 


lf your production problems cail for a machine to be “designed for the 
job’’, the unrivalled experience of the ARCHDALE organisation is at 


your service. 
We can justly claim to be production specialists to the automobile industry, 
and are proud of the fact that ARCHDALE special and standard machine 
tools ensure better and faster production in leading plants throughout 


the world. 
If therefore your production calls for milling, drilling, tapping, reaming or 
boring—or any combination of these operations—CALL ON “ARCHDALE”. 


JAS. ARCHDALE & CO. LTD., BIRMINGHAM, 16 


PHONE : EDGBASTON 2276 (3 LINES) GRAMS : ARCHDALE, BIRMINGHAM 


SOLE SELLING AGENTS ALFRED HERBERT LID., COVENTRY 
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BENIGN 


WATER COOLERS 


will serve the whole needs of a factory and save 
95% of the water otherwise wasted. 

They are robust and compact, and can be installed 
in- or out-of-doors. They are extensively used for 
cooling the circulating water of Diesel, Gas and 
Petrol Engines, Refrigerating Condensers, Air Com- 
pressors, Liquid Controllers, Engine Test Houses, 
Process Works etc., etc. 


\Ilustration shows three of the Heenan Coolers installed 


at the Trostre Works of The Steel Company of Wales Ltd. 


(The names ‘Heenan’ and ‘Froude’ are registered Trade Marks of the Company) 


HEENAN & FROUDE LIMITED 
WORCESTER $3 ENGLAND 
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BRISTOL 


QUICK DELIVERY 


CP Herr 
SPENCER 


a 


H. F. SPENCER & CO. LTD., MITRE WORKS, EAGLE STREET, WOLVERHAMPTON 
Telephone: Wolverhampton 22246/7/8/9 


Telegrams: ‘Spencerian’ 


. . . coe? ’e 
oer? . 5 A 

N “oY ® ? 

/ . 
‘ py > 


LONDON 


MAY WE SEND YOU OUR STOCK LIST? 
if you would like to have it regularly, 
kindly drop a card to our nearest branch. 


FOUR BRANCHES 
AT YOUR SERVICE: 
WOLVERHAMPTON, ALSO 
Royton: Stadium Works, Dogford Road, 
Royton, Nr. Oldham, Lancs. 
Telephone: Oldham Main 4204 and 7551 
Bristol: G.W.R. Warehouse, 
Canons Marsh, Bristol 
Telephone: Bristol 25793 
London: Talbot Road, West Ealing, 
London, W.13 
Telephone: Ealing 9671 





...the higher quality metal from which 
Crown Pieces are made come from 
CRUCIBLE furnaces. 


Coins of the realm are but a few of the 


mittee prophets which gle in 
circulation © ame ho ayé well made —and 
made well ocausy romeghe knew mn whos of rd ; 
“ CRUCIBLE/ MELTING . . /the phon way”. / 


f 


/ 
/ 


Pleasé writefor liteyature. / 


/ / / 
With acknowledgem ts 


to’ The Reyal Mint. 


/ 


[ory Way / 


/ 





THE MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I1, BAT 8822 





Fi4 
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RECO. TAADE MARK 


THE CACO M.I. GIL SEAL 


British Patent No. 479743 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


f 
‘ 
t 


ANGUS OIL SEALS 


GEORGE ANGUS & C9 [TP 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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We are now 
making the 
Metalastik Rotoflex 


Coupling (known 


on the Continent 
as the GIUBO) 
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BEARING FORUM No. 5 


Another type of bearing we make is the double row self-aligning 
ball journal. The self-aligning feature is provided by the spherical 
form of the outer track, in which the inner race, cage and balls 
can swivel. Although the bearing has two rows of balls, the shape 
of the outer race gives them reduced support, lessening the journal 
load capacity in comparison with the deep groove ball bearing; 
thrust load capacity is negligible. It is however a cheap, compact 
bearing for use where light loads have to be carried and where 
alignment cannot be guaranteed. It can be supplied with taper sleeve 


obviating the need for machining seatings and shoulders. 


and nut 
This is the type fitted in our light type ULP pedestals 


IN 
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THE DOUBLE ROW 
SELF-ALIGNING 
BALL BEARING 


THE HOFFMANN MFG. CO. LTD., CHELMSFORD, ESSEX 
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THE 
Giri F. / TTl N G 
FAN 


BELT 


Precision built to measure, Ferogrip Fan Belts are the 


choice of many leading vehicle manufacturers. Fitting 
components for a fine engineering job and giving a 
long life, their tensile strength prevents ‘ stretch’ and 
ensures power transmission that is free from ‘flap’, 


‘creep’ and ‘slip’. 


Manufactured by 


FERODO LIMITED + CHAPEL-EN-LE-FRITH + A Member of the Turner & Newall Organisation 
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special. 
cold 
forgings 


Ceaselessly. maintaining, 

and ever striving to raise 

even their standards of quality 

and service, and constantly keeping 

abreast of new trends, Linread have 
always been most actively concerned 
with the development of Cold Forging 

By retaining the grain flow, Cold Forging 
increases the strength of. the finished pro- 
duct and cuts production costs by showing 
a raw material saving of up to 70 

And today’s toolmaking methods result 

in a degree of accuracy once con- 
sidered impossible by this process 

Apart from a standard range of pre- 
cision-made parts, Linread specialists 

are accustomed to co-operating with 
manufacturers at the outset to pro- 

duce special cold forgings to their 
individual requirements 


LUNREAD fee C GX S!-:-BIR SM] See) 2 
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Confidence in Romet Water Pump | 


Seals has been built up over the 
years by their unfailing depend- 
ability under every condition. 
Be it in the extreme cold of the 
Arctic, the tropical heat of the 
desert, or the rigours of high- 
speed driving, the Romet Seal 


performs its duty without trouble. 





DIAPHRAGM 


SUPER OIL SEALS & GASKETS LTD. 


FACTORY CENTRE, KINGS NORTON, BIRMINGHAM 30, ENGLAND 
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Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 

Enfield “500 Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
§:750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 
mono-bloc construction, make this a much 
simpler production proposition than a built-up 
crankshaft, besides ensuring that it runs dead 
true at all times.” 
Harper quality covers iron castings, and also C 
metal pressings, machining, enamelling and ASTI ~iGgS 


other finishes and sub-assembly work. 











JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 fines) Grams: HARPERS, WILLENHALL WILLENHALL 





eS LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 


H. 314 
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Yow’ll be glad you installed 


S78 Ga fluorescent fittings 
— Specially suitable for 


engineering 


Don’t miss these G.E.C. fittings for your fluorescent 
lighting. Every type has been designed with some 
particular job and its problems in mind. These models 


have been tested and proved by actual use on a very 
wide scale. Virtually every problem that can arise has & Ops 
been met, studied and answered. 

Add highly competitive initial cost, low running cost, 
Outstanding ease of installation and maintenance; you 
will eduntead why so many in every trade and Economical to buy and operate 
profession praise G.E.C. fittings as the ideal answer to 


their fluorescent lighting problems. 
For the best results always use Osram tubes. Easiest to fit and maintain 


F62060 one light 
£8.17.4 


TUBE EXTRA 














F62062 two light 
£14.5.4 


TUBES EXTRA 





Designed for efficiency of any installation can be detached or replaced 

The reflector is pressed in one piece, free from With ease by one man without an assistant, 

welded joints, the ends are pleasantly rounded in Suspension 

shape and easy to clean. Louvred slots are The top chassis containing the control gear may 

pierced in the reflector to give upward light and be suspended in three ways : 

avoid tunnel effect. {a) From conduit suspensions straight into the 
fitting at 24” centres 

(b) By conduit or chain at any suspension centres 

The assembly has been planned so that the parts (c) By screwing direct to the ceiling 


One-man maintenance 


F 36580 
£7.19.0 


TUBE EXTRA 








Finished in white stove enamel on steel. Of specially neat shape and clean appearance. 
Normally screwed direct to ceiling. Each end is provided with a knock-out to allow surface 


conduit to enter. 


@ The General Electric Co. Ltd., Magnet House, Kingsway, W.C.2 
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The = 
TRIPLE Wevieneytl 
BRAKING We. 


SYSTEMS * 
which have 
everything 


the name 


implies 








Simplicity of layout makes installation costs small 


e C Oo Nn oO mM j c a | Method of construction and manufacture ensures reasonable costs of units 


Maintenance and running costs negligible 


Ease of obtaining correct braking ratio between front and rear axles 


In the event of rear wheel braking failure, front wheel braking is still effective or 


vice versa with manual braking available at all times. 
dependable 


These features give a smooth, sure and powerful braking system that is absolutely 
reliable 


Each unit independent in application 


Easy replacement of units 


nterchangeable System can be operated by 
VACUUM, AIR PRESSURE or CONTINUOUS FLOW. 


ewes: ne Meera 


cf - ee 
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Moadougall ge" co 
| 


bas 


The Macdougalls are descended 
from Somerled of the Isles through whom they obtained their lands of 
Lorn. In the 13th and 14th centuries they became the bitter enemies of 
Robert the Bruce. In one battle with the Macdougalls, Bruce is 
alleged to have escaped only by discarding his cloak with his brooch 
which afterwards became known as the Brooch of Lorn, and is now a 
treasured possession of the Chief. The story has a modern sequel. 
In 1842 when the young Queen Victoria was sailing in the Royal 
Barge on Loch Tay, it was pointed out to her that the steersman, 
Captain Macdougall, was wearing this famous brooch, and Her 
Majesty examined it with great interest. Later at the Glasgow 


Exhibition in 1911, a half size copy in gold was presented to H.R.H. 


The Duchess of Connaught. ‘ 


9) 





Renfrew Foundries = 
Limited eee 


=SiLLinNeGTown ; GLASGOW . >, 2 Telephone . HALFWAY 
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SERVING THE AUTOMOBILE INDUSTRY... 


Power in the workman's hand is the key to faster production. 
That power is applied with the greatest efficiency through 
the medium of CP tools. The Consolidated Pneumatic 
organisation offers to manufacturers an outstanding selection 
of top performance drills, grinders, screwdrivers, nut- 
runners, studsetters, impact wrenches and production line 
equipment. Whether you use compressed air, Hicycle 
electric or Universal electric power there are fine CP tools 
of all classes for your job. Descriptive literature is always 
available on request. 


FOR THE RIGHT APPROACH . . . THE RIGHT EQUIPMENT 


cau.in (CONSOLIDATED 


CONSOLIDATED PNEUMATIC TOOL co. LTD 
Reg. Offices: 232 Dawes Road, London, $.W.6 - Offices at Glasgow Newcastie © Manchester 


Dublin 


Johannesburg © Bombay ~ Melbourne Paris Rotterdam °* Brussels 


LONDON & FRASERBURGH 
Birmingham ~« Leeds * Bridgend - Belfast 
Milan and principal cities throughout the World 
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Latest designs of mains frequency core type 


Induction Melting Furnaces 


for normal and special irons 





The furnace can melt cold charges or be fed with : . ; , ; ieee 
5 For Normal and Special Cast Irons, standard G.W.B.— 


molten metal previously melted in a cupola. In 
either case, alloying additions can be made to A. Tagliaferri Furnaces give an output of 140 to 2,000 Ibs, 
produce high duty irons, the mechanical motion per hour. Other data of their performance in relation to 
of the bath ensuring complete alloying and é : ' . 
a age cast irons are shown in the panel alongside. 
homogeneity of product. The furnaces are par- 

ticularly suitable for thin wall castings (auto- 


mobile cylinder blocks, etc.). 


Ainong the many advantages of the 


GWB-A TAGLIAFERRI furnaces 


Melting Furnaces for Normal and Special Cast Irons 





are the following :- 


G 200 G 300 | G 400 G 500 


a } 
| 
| 


r Initial starting without using hot metal. 


CAPACITY LBS. 
TOTAL | 


USEFUL 


| 4400 | 6600 


11000 
8800 


| 3300 | 4840 

RATING | 

kW 225 | 300 
400 


OUTPUT 
LBS. PER HR. 990 | 1430 








CONSUMPTION 558 


kWH/TON | 558 | 538 478 | 467 


| 








TILTING | Hand | Hand | Hydr 


Hydr | Hydr 
METHOD | | 








3/2 | 3/2 


HOW bolt 1 
CONNECTED Phase | Phase | Phase Phase | Phase | 








| 
| 


The above figures which are for cold metal charges are 
not binding and will vary according to the product and 
the quality of the metal charged. 








Two model G.400 induction furnaces, supplying molten 
cast-iron to a foundry manufacturing motor-car parts. 


} 


| 
\ : ; 
? of 

>, 
Cescusagss7 


Proprietors: 
Gibbons Bros. Ltd., 
& Wild-Barfield Electric Furnaces Ltd. 
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2 Positive metal circulation without turbulence gives 


maximum refractory life. 

The refractory lined casing is easily exchanged with the 
relined spare without removing electrical connections or 
inductors. 

Clear indication is given when end of lining life is 
approaching. 

Refractory lining of melting duct can be repaired without 


dismantling the furnace. 


Full details of standard units suitable for all normal foundry 


requirements may be had on request. 


G.W.B. ELECTRIC FURNACES LTD. 


Dibdale Works, Dudley, Worcs. Phone: Dudley 4284. 








MILD STEEL FLAT ROLLED PRODUCTS 





are sold by 


RTSC Home Sales Limited 








If you are interested in 


Sheets (Uncoated and galvanised) Welsh Charcoal Tinplate 
Coils Tinned Sheets 
Plates (-1181" to -75") Ternecoated Sheets 


Tinplate Leadcoated Sheets 


eo ; Terneplate 
Staffordshire Heavily I 


Coated ‘Tinplate Blackplate 


You are invited to get in touch with:— 





RTSC Home Sales Limited 


The Home Sales Organisation for the Mild Steel Flat Rolled Products of 


RICHARD THOMAS & BALDWINS LIMITED and 
THE STEEL COMPANY OF WALES LIMITED 


A? Park Street London WI 


Telegraphic Address: “Homerold” Audley London Telephone: Mayfair 8432 


Provincial Offices in ———— 














BIRMINGHAM - MANCHESTER - WOLVERHAMPTON 
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. Dr. LAYSTALL ays: haft 


and will enable us to tackle 
so many of those orders for 
petrol and diesel, marine, 
stationary, and aero crank- 
shafts with which we have 
been overwhelmed in the past. 
Laystall have produced such 
types, though many know us 
best for the racing crankshafts 
we have made specially for 
grealnamessuch as...Bentley, 
E.R.A., M.G., H.W.M., Connaught, 
Talbot and many others. 


LAYSTALL 
ENGINEERING 
COMPANY LTD. 
53 Great Suffolk Street, 


London, S.E.1. 
Telephone: WATerloo 6141 














Crankshaft Works: GREEN LANE, ALDERSLEY, 
WOLVERHAMPTON, Tel: Wolverhampton 52006 
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The above photograph shows 
the high-speed roller-box turn- 
ing of a steel bolt. The tool 
is of Cutanit Grade R which 
has proved to be unequalled 
for this application, 


Photograph by courtesy of Messrs. 
Metropohitan- Vickers Electrical 
Co., Ltd. 


WM JESSOP & SONS LTD 
BRIGHTSIDE WORKS SHEFFIELD 


TRADE MARK 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


WW ey WA 8 eo OO BD) 
TRIUMPH WORKS SHEFFIELD 
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Detachable oil filter 








This new AC partial-flow oil filter with replaceable element meets 


the increasing demand for a filter that can be removed for inspec- 


tion and replaced every 8/10,000 miles. 


installation for coupling into a by-pass oil supply system and the 
filtering element can be replaced without disturbing pipe connec- 
tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life — the objective of 


every motor manufacturer. 


It provides a permanent 









































QUALITY 
PRODUCTS 


AIR CLEANERS ~+ AIR SILENCERS + CRANKCASE 


BREATHERS CAR HEATERS FUEL PUMPS 


SPEEDOMETERS + GAUGES - INSTRUMENT PANELS 
SPARK PLUGS 


OIL FILTERS * THERMOSTATS - 


WINDSCREEN WIPERS DIE CASTING 








We'll gladly help when you plan a new design or modify an existing one. Write to. 
AC Technical Bureau, 54 The Butts, Coventry; or ‘phone Coventry 61747. 
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DIVISION OF GENERAL 
LTD., DUNSTABLE, BEDS. 


AC-DELCO 
MOTORS 


and Southampton, Hants. 





BUMPERS AND 
OVER-RIDERS 





DOOR HANDLES 
AND LOCKS 


WINDOW WINDERS 


ROOF LAMPS AND 
SWITCHES 


STEERING WHEELS 


RADIATOR AND 
HORN GRILLES 


ASH TRAYS 
BONNET HINGES 


BODY MOULDINGS 


Good styling, outstanding performance and 
, .e : BADGES 
lasting dependability . . . these are the main ; 
‘ ; AND MASCOTS 


reasons Why British cars are enjoying 
LOCKING 
PETROL CAPS 


increasing popularity throughout the world. 
For the same reasons virtually every car i 


thy | * 
facturer in this country specifies 4 4 
manufacturer mm ws COU ry peci « OY IGNITION LOCKS 


Wilmot Breeden components and accessories. 


WILMOT BREEDEN 


WILMOT BREEDEN LIMITED ° BIRMINGHAM + LONDON ° MANCHESTER GLASGOW 
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SPRINGS 





LAPASLA 


MOULDED BRAKE LININGS 





The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.I. Tel: GROsvenor 6022 
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LAPASLZA 
WMCunlhnta UWNMiNG Ss 
for full & rapid wet recovery 


—one good reason why every CAPASCO lining is moulded 


The new Austin “Champ” is designed to operate under all conditions including 
total immersion in water. This means that the Brake Linings get a real soaking 
and rapid wet recovery is essential. To ensure this, the “Champ” is fitted with 
CAPASCO Moulded Linings. High 
pressure moulding plus water repellent MOULDED 
ingredients give CAPASCO the homo- 
geneous texture shown on the right. 
This makes them not only impervious to 
water, but to oil and grease as well. It 
gives them high impact strength and Thane inderephemaneghe of @ Medi tinh 

; s C ? 6¢ Win Lew ”? and of a CAPASCO Moulded Lining show the 
ensures uniform wear to Wafer very striking difference in texture. It is this 

homogeneous structure of a Moulded Lining 


thickness with exceptional resistance which is basically responsible for the excel- 
lent overall characteristics. 


to “ Fading” 


é —_ 


MOULDED BRAKE LININGS 


The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.1. Tel: GROsvenor 6022 
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Are you a 
BP Superman! 





When you saw the latest cars at this year’s Motor Show did you think 
about the modern fuel that helps to make possible their impressive 
performance and economy on the roads? 

Continual progress of refining techniques keeps BP Super in line 
with new developments in engine design. That is why BP Super gives 
you easier starting and smoother acceleration. On hills, you go further 
-and faster in top. You get more power, less wear and tear of moving 
parts——a cleaner engine, a cooler engine. And when you buy this 
super-performance you buy more miles per shilling as well 


The true BP Superman also uses BP Energol—the oiliest oil 


the trade-mark 


ANGLO-IRANIAN OIL COMPANY, LIMITED 
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SPRING WASHERS 


These high grade steel 
washers’ will not link 
together into chains, an 
important factor on the 
assembly line. 

In all sizes, A.S.A. or 
S.A.E. medium type. 


Toledo Woodhead Suspen- 
sion Springs in torsion bar, 
laminated and coil types 
are used in many famous 
cars and* commercial 
vehicles. 





TOLEDO WOODHEAD SPRINGS LIMITED ° SHEFFIELD 3 
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It, is crystal [clear {that the most economical 

solution of bearing problems can best be achieved 

at an early stage of development. The design staffs 

of many famous firms are not too proud to call in 
Skefko, knowing that their very wide experience in 
bearing applications can pay dividends in simplification 
and consequent productivity in the machine shop 

and in erection. To say nothing of increased 
reliability and longer bearing life in the 

machine itself. 


CONSULT... 


THE SKEFKO BALL BEARING COMPANY LIMITED « LUTON °* BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER TAPER ROLLER AND SPHERICAL. ROLLER 





G.42 
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Paris 


LTHOUGH at first sight there may have appeared 
A to be little at the Paris Show, except the new 


Panhard Dyna 54 and Mercedes Benz 180, to 

interest those who went mainly to see the quantity- 
produced cars, there was in fact much technical detail 
worthy of note. Of course, modifications to models that 
have been in production for some time are frequently 
effected to meet changes in public taste or, alternatively, 
they are intended to remedy one or another of those 
obscure shortcomings of design that so often are only 
revealed after some years in service. In both cases, they 
are of interest to designers. The changes in the Renault 
4 CV are of particular significance in these respects and 
are commented upon in the article on the Paris Show. 


Aluminium 


That the manufacturers of the Dyna 54, after some years 
of experience with aluminium, have again made extensive 
use of it in their latest model is a sure indication that cars 
fabricated from this material are a sound economic proposi- 
tion. The principal advantages to be gained from the 
employment of light alloys are, of course, low weight and 
good resistance to corrosion. On the other hand, the main 
disadvantages are poor elongation figures relative to those 
of body steel, increased welding and initial costs and low 
fatigue strength. However, by designing for the material, 
rather than by trying to reproduce a steel body design in 
aluminium, these disadvantages can be to a large extent 
offset. 

Secondary economies acruing from the use of light- 
weight materials include the possibility of employing a 
smaller engine, which is still adequate to give satisfactory 
acceleration figures. However, acceleration is only one of 
two criteria governing power output requirements. The 
other is the maximum speed to be attained. At the fairly 
high speeds demanded of modern cars, air resistance 
absorbs a large proportion of the power developed. There- 
fore, where economy in engine size is achieved by the use of 
light alloys, it is desirable, if not essential, also to make a 
corresponding reduction in the drag coefficient of the body. 
This aspect of the problem appears to have been given due 
attention by the manufacturers. 

By incorporating a power unit of relatively high specific 
output, it has been possible to adopt a horizontally opposed, 
twin-cylinder air-cooled layout. The compactness and 
light weight of this engine have in turn led to a general 
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Price 3s. 6p. 


lightening of the structure needed to support it, and have 
made possible the adoption of an acceptable front-wheel 
drive arrangement, with a further saving in space and 
weight. Light weight and low drag naturally lead to 
economy in fuel consumption. 


Suspension 


In the majority of cars, the front passengers are some- 
where near the centre of gravity of the vehicle, while those 
at the back are, of course, not far from the rear wheels. 
As a result, there is a marked difference between the rear 
wheel reaction in the fully laden state and that obtained 
when only the driver is being carried. This situation calls 
for a variable rate rear suspension, and the need is par- 
ticularly great when a large amount of luggage is carried 
in the boot. 

When the ratio of laden to unladen weight is high, as in 
the Dyna 54, the suspension problem is even more acute. 
The method employed in this vehicle, of using very large 
rubber bump stops as auxiliary springs, has much to 
commend it, especially from the point of view of simplicity. 
A number of variable-rate suspension systems are in use on 
quantity-produced cars of Continental manufacture, notably 
the Grégoire suspension, that of the Citroen 2 CV, and the 
adjustable auxiliary torsion bar that has for many years been 
a feature of the rear suspension of the Mercedes Benz cars. 

On the Mercedes Benz 180, considerable attention has 
been devoted to preventing the transmission of road-excited 
noise to the body chassis structure. The front suspension, 
steering box and front engine mountings are all carried on a 
cross member, and rubber is interposed between this 
member and the main structure. In addition, a hydraulic 
damper is incorporated in the steering linkage, the springs 
seat on thick rubber rings, and the shock absorbers are 
rubber mounted. Equally comprehensive measures are 
taken to isolate the rear suspension, and the body panels 
are effectively swaged. 

The noise problem in chassisless vehicles can only be 
solved by meticulous attention to detail in this way. 
Undoubtedly the principle of preventing the vibrations 
from reaching the structure is the correct one to adopt. 
Too frequently is attention devoted almost entirely to 
trying to damp resonant panels, that is, to the suppression 
of noise after it has reached, and been amplified by, the 
body panels and structure. 

A fact that immediately becomes apparent when com- 
paring Continental and British designs is that whereas all 
our own vehicles follow a more or less common pattern so 
far as general layout is concerned, there are wide divergences 
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of opinion among Continental manufacturers. The suspen- 
sion systems of the vehicles already mentioned illustrate 
this point, so, too, does the independent rear suspension of 
the Renault Frégate. Engine and transmission arrange- 
ments also vary; for instance, there is the new air-cooled, 
horizontally opposed, twin-cylinder C.E.M.E.C. engine, 
the Dyna and the Citroen 2 CV air-cooled units, as well as 
the water-cooled, two-cylinder, two-stroke Goliath and 
three-cylinder, two-stroke D.K.W. units, all of which are 
used in conjunction with front-wheel drive arrangements. 

Then there are the rear-engined cars such as the air- 
cooled flat-four Volkswagen, and the water-cooled, four- 
cylinder, in-line engine of the Renault 4 CV. Moreover, 
there is the torque tube and worm drive to the rear axle of 
the Peugeot 203. The Continental manufacturers, of 
course, also produce automobiles similar to the quantity- 
produced British cars, that is, with four- or six-cylinder 
in-line engines, and double transverse link front suspension 
systems with coil or torsion-bar springs, together with 
semi-elliptic rear springs and through axles. 

The question that arises is whether or not British 
manufacturers are in a rut, or is the conventional layout 
best? This can best be answered in relation to each of the 
unconventional features in turn. Experience with all the 
Continental rear-engined vehicles indicates that the 
advantages of this layout are outweighed by its serious 
disadvantages, the main ones being the tendency towards 
oversteering and instability, and inadequate luggage space. 
Independent rear suspension, although it presents a number 
of marked advantages, is costly and British manufacturers, 
in our opinion, are justified in not incorporating it in their 
designs, at least until there is a positive demand for it. 

On the subject of front-wheel drive arrangements it is 
unwise to be dogmatic. Provided a horizontally opposed 


engine layout is employed so that the bonnet is not too 
long, there are considerable advantages to be derived from 
grouping the engine and transmission together in one unit. 
However, despite the shortened transmission system ob- 
tained in this way, additional costs are introduced by virtue 
of the adoption of the flat engine layout, and by the 


incorporation of extra sliding and universal joints. More- 
over, it is not easy to obtain an entirely satisfactory weight 
distribution with the front-wheel drive arrangement. 
Nevertheless, in very small cars, in which space is at a 
premium, there may well be a case for driving the front 
wheels and thus eliminating the propeller shaft tunnel and 
bulky rear axle. 

There is much to be said for horizontally opposed, twin- 
cylinder, air-cooled engines for austerity cars. From the 
point of view of economy, the wet sump system must be 
used and cooling both of the sump and the cylinders should 


be effected by means of a simple fan. This arrangement 
calls for aluminium alloy cylinders fitted with liners, and 
there might be some advantage to be gained by bonding the 
barrels and liners together. The main problem, which is 
largely solved by the use of aluminium, is the dissipation of 
the heat from the heads down into the barrels, and thus 
spreading it over a large area to improve cooling. Perhaps 
one of the greatest disadvantages of such a layout is the 
noise generated. However, in an austerity car this might be 
acceptable. 

British manufacturers of quantity-produced vehicles do 
not make cars smaller than 800 c.c., so it would appear 
that the conventional layouts that have been adopted are 
fully justified. It can hardly be denied that better handling 
and other characteristics may be obtained at a price, as is 
demonstrated by the performance of some of our sports and 
racing cars. However, the owner of a family saloon neither 
needs, nor is prepared to pay, for this performance. 


Coachwork 


There was, as usual in the Paris Show, a wide range of 
relatively large coachbuilt cars, but a feature that was most 
noticeable was a marked trend on the part of coachbuilders 
to turn their attention to the production of bodies for small 
cars. This tendency has also been present, though to a 
lesser degree, in Britain. In France, the Renault 4 CV 
chassis has been adapted to specialist bodies by a number of 
coachbuilders. This is of interest because it shows that, 
contrary to widely held views, vehicles of chassisless 
construction do at least in some cases lend themselves to 
conversion for this application. Nevertheless, the choice is 
restricted, and this partly explains why conversions are 
limited to so few models. 

There are probably two reasons for the trend towards 
smaller coachbuilt cars. One is that the quantity-produced 
vehicle is, in general, much less expensive than the 
equivalent one-off car, and the difference between them, so 
far as amenities are concerned, is not sufficiently great to 
attract enough customers prepared to pay the higher price. 
The other reason is that economic conditions generally are 
such that fewer people are in a position to buy expensive 
cars; moreover, they are not prepared to face high running 
costs associated with large vehicles. 

The policy of the manufacturers concerned has been, 
therefore, to offer vehicles that they can sell at a lower price 
and which are economical to run. The aim of the coach- 
builder is to attract customers who are prepared to pay a 
little extra for the higher quality product and for the better 
performance which can be obtained from most quantity- 
produced engines if a little money is spent on special car- 
burettor arrangements, manifolds, and other improvements . 
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THE PARIS SHOW 


Some Details of the French Exhibits 


ceding this, the 40th Salon de 

Automobile, the French motor 
industry has settled down to what 
might be described as the normal con- 
ditions that inevitably have followed 
the exceptionally high demand for 
cars during the immediate post-war 
period. At the time of last year’s Show, 
there were many in France who felt 
that a serious crisis was developing, 
for sales figures were then beginning 
to indicaté a marked decline. However, 
it has since become obvious that this 
was the normal recession as the winter 
months approached, which had been 
experienced annually before the war, 
and which was then coming back for 
the first time. 

There is every indication that the 
production figures for 1953 will be of 
the same order as those for 1952, that 
is, about 500,000 vehicles. It is of 
interest to compare this with the 1938 
figure of 200,000 vehicles produced. 
The great difference between the pre- 
war and post-war outputs has led to 
speculation as to whether the home 
market in France is capable of support- 
ing the industry much longer in full- 
scale production. 

However, Baron Petiet, President of 
both the Comité d’Organisation du 
Salon and of the Chambre Syndicale 
des Constructeurs Automobiles, in a 
speech on the day before the Show 
opened, said that there was every 
reason to look forward to the future 
with confidence. The market, he said, 
was far from being saturated. Replace- 
ment needs are still considerable, for 
more than half the vehicles in France 
are of pre-war manufacture. Baron 
Petiet further added that the demand 
for motor vehicles was _ constantly 
increasing, as also was that for other 
amenities such as, for example, 
domestic and _ industrial electrical 
appliances. 

In general, French manufacturers 
this year have tended to concentrate 
production on a reduced number of 
models. This is because competition is 
keen, and both low cost and reliability 
are factors of prime importance. These 
features may best be obtained by avoid- 
ing unnecessary expenditure on tocling 
and by retaining well-proved designs 
rather than by introducing changes of 
doubtful or slight advantage. 

The export figures for the first seven 
months of 1953 have shown an 
increase of about 3-17 per cent over 
those for the similar period of 1952, 
that is, from 37,934 to 39,136 vehicles. 
A slight reduction in sales to French 
overseas territories has been compen- 
sated for by an increase in home sales. 

Among the 1,300 exhibitors in the 
car, commercial vehicle and cycle sec- 


De: the twelve months pre- 


tions were 105 manufacturers of com- 
plete motor vehicles. These included: 

34 French 

26 British 

21 American 

13 German 

7 Italian 

2 Czechoslovakian 

1 Spanish 

1 Dutch. 

Eighty-five coachbuilders displayed 
their products. In the private car sec- 
tion, eleven French and three Italian 
manufacturers were represented. A 
further eleven of these’ eighty-five 
exhibited in the caravan section, and 
the stands of sixty different coach- 
builders were to be seen in the com- 
mercial vehicle exhibition. 


Quantity-produced cars 

Design is of necessity influenced by 
the volume of production contem- 
plated, so it is difficult to assess the 
relative merits of different vehicles 
unless some details of their respective 
rates of production are available. The 
figures given, at the end of this para- 
graph, for production during the first 
six months of 1953 are of interest in 
this respect. They give also some 
guidance as to the relative popularity 
of different classes of quantity-pro- 
duced cars. However, it should also be 
borne in mind that these figures are 
influenced to a marked extent by the 
number of other models produced in 
the same factory and by the resources 
of the manufacturers concerned. In 
other words, sales are influenced by 
supply as well as by demand. 


PRODUCTION FOR THE FIRST SIX 
MONTHS OF 1953 


Number 


Vehicle produced 





46,572 
35,340 
25,472 
18,126 
16,366 
15,265 
13,392 
11,979 

3,324 

1,291 


Renault 4 CV 
Peugeot 203 

Simca 9 

Citroen 11 B 
Citroen 2 CV 
Citroen 11 BL 
Renault Frégate 
Ford S.A.F. 12 CV 
Panhard Dyna 
Citroen 15 CV 


That the Renault 4CV is still one of 
the most popular models in France is 
demonstrated both by the production 
figures and by the fact that only few 
changes have been considered neces- 
sary this year. An analysis of such 
changes is often as informative as a 
study of a complete description. This 
is because changes generally fall into 
two categories; the first includes 
entirely new features introduced to 
improve the vehicle, and the second is 
concerned mainly with modifications to 


improve upon the earlier version or to 
correct mistakes made initially. Since 
manufacturers with a reputation such 
as that of the Renault concern test their 
prototypes thoroughly before placing 
the model in full production, such mis- 
takes as have remained undetected 
until the car has been placed on the 
market are of an obscure nature and, 
therefore, merit a careful study. 

In the Renault 4 CV, the front seats, 
which are of the bucket type, have been 
improved by extending the backs 
further round each side so that they 
furnish better support for the 
shoulders. At the rear, the seat squab 
is more upright and thus it has been 
possible to push the cushion further to 
the rear. The amount of knee room 
for the rear passengers claimed to have 
been gained in this way is approxi- 
mately 2}in. Provision of adequate 
room for the legs is important because 
it gives freedom for the passenger to 
change his position so as to avoid dis- 
comfort on long journeys. The fact 
that this modification has now been 
made after such a long production run 
demonstrates how difficult it is to strike 
a happy compromise between a com- 
fortable squab position and adequate 
knee room. A change to a more vertical 
squab position for the rear passengers 
may increase head room whereas a 
similar change in the front seats may 
have the opposite effect. The reason for 
this seeming paradox is that the heads 
of the rear passengers are near to the 
downward-sloping part of the canopy. 

No thermostat is employed in the 
engine coolant system; instead, a blind 
is fitted in front of the radiator and it 
may be raised or lowered to control the 
air flow through the block. A rapid 
warm-up is beneficial not only because 
it reduces wear in the engine, but also 
because the interior heating is effected 
by means of air drawn through the 
radiator. When the blind is up, so that 
it blanks off the radiator, little or no air 
passes through the interior heating 
system. 

In the lowered position, the blind is 
wound on a spring-loaded roller. It is 
raised by a cord control, the cord being 
carried along the cant rail to a posi- 
tion above the door adjacent to the 
driver’s seat. There the end fitting may 
be slipped over one of the four knobs 
which determine whether all, three- 
quarters, half or one-quarter of the 
radiator block is exposed. A thermo- 
meter carried in the water inlet to the 
radiator indicates the temperature on a 
dial mounted on the facia for the 
guidance of the driver when he adjusts 
the radiator blind. 

One of the disadvantages of a rear- 
engined car is that the luggage space is 
inevitably restricted. This is because in 





a small car the toe board of necessity 
intrudes into the under-bonnet space, 
the spare wheel is usually stowed in 
front, and further restriction is imposed 
on account of the need to provide 
wheelarches big enough to give clear- 
ance when the steering is in the full- 
lock position. In the earlier model the 
battery was carried low down in the 
space where the radiator would be in 
a front-engined car, and the spare- 
wheel was laid on the sloping dash. The 
1954 model now has the spare wheel in 
the vertical position at the extreme 
front end of the under-bonnet space, 
and the battery is now at the rear, 
alongside the engine. This results in 
an appreciable increase in the room 
available for luggage, and it consider- 
ably reduces the length of the cable to 
the battery. However, because of its 
effect on the already adverse weight 
distribution, it is not entirely good from 
the theoretical point of view. Never- 
theless, the manufacturers are hardly 
likely to have overlooked this, and are 
evidently satisfied that in practice the 
arrangement is sound. 

Another modification that adds to 
the comfort and ease of control of the 
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arches, the 1954 
model has a short 
duct to the heel 
board. A spring- 
loaded, hinged- 
type flap control 
over the orifice may 
be reached by the 
driver, or operated 
by the rear seat 
passengers. 

There are two 
advantages to the 
new system. One is 
that the resistance 
to the air flow is 
reduced; this is 
more important 
than is generally 
realized. The other, again an important 
one, is that there is less heat loss from 
the short conduit to the heel board than 
from the two long ones used previously. 
Care has been taken to incorporate 
ducts of large section, and to avoid 
restrictions in the air passages and in 
the discharge ports. 

Long ducts are used to carry the air 
to the de-mister slots at the bottom 
corners of the windscreen. For de- 


Basic components of the Dyna structure and suspension units are shown here inverted 


vehicle is the adoption of a lighter 
setting for the shock absorbers. A clutch 
with a sprung centre has been incor- 
porated to reduce the tendency to 
judder on engagement. The heater 
installation has been changed, although 
it is still a fresh air system in which 
the warm air is taken from behind the 
engine radiator. Whereas the earlier 
system had long conduits under the 
floor to carry the warm air to outlets 
immediately behind the front wheel- 


Transverse leaf springs and Houdaille shock absorbers are used on 
the front suspension of the Dyna 54 


misting, however, humidity of the air 
is of equal or, in some circumstances, 
of more importance than its tempera- 
ture. Therefore, heat losses from these 
pipes are not likely to cause serious 
loss of efficiency, for there can be little 
doubt that the air passing, from outside 
through the radiator and then into the 
system, would be of appreciably lower 
humidity than that inside the car. The 
manufacturers appear to have taken 
considerable care in the design of the 
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Main structure of the Dyna 54 


de-mister jets, which are larger than 
usual, and which would seem to direct 
the air where it is of most benefit. 
Nevertheless, we should like to see the 
system in operation on a cold day 
before expressing a positive opinion on 
its efficiency. 

Few modifications have been made 
to the Peugeot 203. The bumpers have 
been redesigned and extend further 
round the sides to give better protec- 
tion to the body panels. A plain, spring- 
loaded trap towards the rear of the 
wing panel now conceals the petrol 
filler. Another modification that has 
been made is a slight change in the 
drip-channel arrangement over the 
doors. ‘Towards the rear, the channel 
follows the shape of the door opening 
instead of conforming with the roof 
line. The interior lighting is switched 
on automatically when the door on the 
driver’s side is opened. A larger and 
more curved rear window has been in- 
corporated. The ashtrays on each side 
at the front are larger and an additional 
one has been fitted in the centre arm 
rest at the rear. 

Recently, the price of the Simca 
Aronde has been reduced. This vehicle 
is of fairly recent design, so that at its 
present stage of development, there 
would have been difficulty in justifying 
any major changes. The radiator grille 
has been modified, and the bumpers 
have been lowered. Changes made in 
the electrical equipment include the 
incorporation of a single switch to 
operate all the lights; and the front 
winking indicators have been moved 
outwards, so that they are visible over 


Exploded view of the main structural components showing how 
doubling plates are employed at the ends of the cross members 
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The new Renault 4 CV engine and rear suspension arrangement 


a wider angle. Fuses have now been 
incorporated in the indicator circuits. 
The boot arrangement has been altered 
in that the spare wheel is now carried 
vertically in a transverse plane at the 
extreme rear, so that the luggage may 
be accommodated in front of it. In this 
way, not only has the useful volume of 
the boot been increased, but the spare 
wheel is easily accessible and may be 
removed without first taking out the 
luggage. These advantages outweigh 
any slight inconvenience in having to 
lift bags and suitcases over the spare 
wheel when packing them into the 
vehicle. 

Probably the most important mech- 
anical change is that a Gemmer worm- 
and-roller steering gear has been 
substituted for the worm-and-sector 
unit used in the earlier models. The 
only modification to the engine is that 
Novix or Pinet oil control rings, with 
expander springs behind them, are 
employed on the pistons. Because of 
the introduction of the light commercial 
vehicles based on this chassis, it has 
been necessary to strengthen the banjo 
type axle casing. Armstrong double- 
acting shock absorbers are now fitted. 

Citroen are probably unique among 
the large manufacturers of the world in 
that they have reintroduced two models 
which were first placed on the market 
seventeen years ago, but the production 
of which was discontinued four years 
later. These models are the six-light, 


View from the rear of the Dyna 54 engine and front suspension unit 
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eight-seater 
Familiale versions 
of the 11CV_ and 
15CV cars. The 
additional seats fold 
forward on to the 
floor immediately 
behind those at the 
front. In order to 
accommodate these 
extra seats, the 
overall length of 
the 11CV_ model 
has been increased 
from 15 ft 24in to 
about 15ft 94 in, 
and the wheelbase 
from 10ft 1} in to 
10ft 9in. The 
alterations to the 15 CV are as follows: 
the overall length has been increased 
from 15 ft 74 in to 16ft 3in, and the 
changes in wheelbase are exactly the 
same as in the 11 CV. 


Panhard Dyna 54 


The new Dyna 54 was undoubtedly 
one of the most interesting exhibits 


sion system, and at the front a 
bolted-on engine and _ suspension 
sub-assembly. That such an arrange- 
ment gives a high structural efficiency, 
that is, a high strength: weight ratio, 
cannot be disputed; for the front and 
rear portions of the body are not called 
upon to carry heavy loads and may, 
therefore, be of light construction. 
Many manufacturers have felt 
dubious as to the wisdom of employ- 
ing aluminium sheet for the construc- 
tion of bodies manufactured in any but 
very small numbers. However, by 
introducing a new model constructed 
in aluminium, following their exten- 
sive experience with this material in 
their earlier cars, Panhard et Levassor 
have demonstrated that they are well 
satisfied with the results obtained. This 
model is undoubtedly an advance on 
the earlier design in that instead of the 
large aluminium castings previously 
employed, sheet metal is now used, 
almost exclusively, for the construc- 
tion of the main components. We have 
always felt that the extensive employ- 
ment of aluminium castings in private 


The Dyna 54 body has been well tested aerodynamically 


among the cars produced in reasonably 
large quantities. From the engineering 
point of view, it is remarkably sound. 
There is much to be said for the 
method adopted of concentrating the 
load-bearing structure at the centre of 
the body-chassis unit, and mounting 
on its rear end a trailing-link suspen- 


cars is economically unsound because 
of the thick sections, inevitable in com- 
ponents made in this way, in which 
large “amounts of aluminium are 
extremely lightly stressed and therefore 
contribute little to the strength of the 
vehicle. Moreover, in some cases, there 
tends to be a larger proportion of 


On the Dyna 54, a two-bladed fan is employed to cool the cylinders 
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Chevrolet Sport Roadster with a plastics body 


rejections from castings than from 
fabricated parts. 

Although there is much to be said 
in favour of a front-wheel-drive layout 
in a car of any size, it has been more 
popular for very small cars. 
This is partly because of the 
economy involved in concen- 
trating the engine and trans- 
mission together in a single 
unit, and partly because of 
the space saving that such a 
layout makes possible. In 
larger vehicles, employing the 
front-wheel-drive system, the 
bonnet tends to be unduly 
long. However, this is not the 
case with the Panhard, 
because a compact, horizon- 
tally opposed twin-cylinder, 
air-cooled engine is em- 
ployed. 

Four features have prob- 
ably contributed a great deal 
towards making practicable 
the use of such a small engine. 
First is the high specific out- 
put, 47b.h.p/litre, of this 
850cm’ engine which 
develops 40 b.h.p. Second, light alloys 
have been used in most of the struc- 
tural work. A third contributary factor 
is the efficiency, already discussed, of 
the structural design. The fourth 
reason is that the body style has been 
specially designed to meet the aero- 
dynamic requirements at the higher 
speeds of which the vehicle is capable. 


A one-piece crankcase and sump casting is employed in the 


C.E.M.E.C. engine 


Two different methods were used in 
the development of the aerodynamic 
form of the vehicle. One involved the 
use of a clay model in a wind tunnel 
the cross sectional dimensions of which 


A C.E.M.E.C. engine is installed in the Rosengart Sagaie, and the 
plastics wings are secured by screws and washers to the steel 


inner panels 


were approximately 6ft by 7ft. The 
other involved the use of air-flow 
indicators mounted on a car driven on 
the road in the normal way. 

In general, there has been consider- 
able controversy on the subject of 
aerodynamic shapes. This has arisen 
because of the difficulty of obtaining 
positive data on which designs may be 
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based. Briefly, the problem is to pro- 
vide a tunnel of adequate dimensions; 
first, to avoid interference of the air 
flow between the walls and the car and, 
secondly, to enable the vehicle to be 
set at an angle to the wind, so that 
directions of air flow resembling those 
experienced under all practical condi- 
tions may be obtained. An important 
aspect of the interference problem is 
that of simulating the relative motion 
between the ground and the car. How- 
ever, this is not so difficult as the 
provision of a wind tunnel having a 
sufficiently large working section. 

Panhards have approached the prob- 
lem by employing a scaled-down clay 
model for the wind tunnel experiments. 
In this way, errors due to wall inter- 
ference were minimized, and at the 
same time it was possible to set the 
model at various angles relative to the 
air flow. The effect of change of 
Reynolds number was, of course, taken 
into consideration. The air 
flow between the car and the 
ground was corrected by 
placing a specially designed 
grille on the floor in front of 
the car. 

An advantage of using the 
clay model is that it is rela- 
tively easy to alter the profile 
as the experimental work 
progresses. The principal 
disadvantage is that it is im- 
practical to reproduce exactly 
the details of the full-scale 
vehicle, particularly the under- 
side. It was, therefore, neces- 
sary to supplement the wind 
tunnel tests with development 
work with the vehicle on the 
road. For the purpose of these 
tests, special air-flow indic- 
ators were designed. They 
each consisted of a wire, 3 in 
or 4in long, to the rear end 
of which was attached a cone with its 
apex facing forwards. The front end of 
the wire was attached to a_ short 
pedestal mounted on a rubber suction 
pad, by means of which it was secured 
to the body. These indicators were 
distributed over the profile of the car 
in such a way as to show the direction 
of air flow, that is, with the wires 


The dynamo of the C.E.M.E.C. unit is belt-driven from the rear of 
the auxiliary drive spindle 
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approximately parallel to that part of 
the body panel on which they were 
attached. 

In order to make a record of the 
flow lines, it was necessary to photo- 
graph the car when it was in motion on 
the test track. The photographs thus 
obtained were projected on to a screen 
on which was a grid, similar to that 
used on the body layout boards. In 
this way, it was a relatively simple 
matter to draw in the correct shape 
necessary to make the body profile con- 
form with the air flow pattern and to 
avoid turbulence. 

The manufacturers state that the 
flow pattern over the Dyna 54 is 
reasonably free from turbulence, even 
when the relative wind is at an angle 
of as much as 30 deg from the true 
fore-and-aft direction. The drag co- 
efficient is as low as 0-236. From the 
illustration of the car, it can be seen 
that the bonnet and wing shape is such 
as to Offer as little resistance as possible 
to both side and fore-and-aft winds, 
while the vertical parts of the rear 
quarter panels are of relatively large 
area. These two features help to reduce 
the tendency of the centre of pressure 
to move forward when the relative wind 
changes from the true fore-and-aft 
direction, and improve the directional 
stability. 

The basic structure is formed by two 
body sills, together with three main 
cross members. Additional stiffness is 
furnished by the door pillars, scuttle 
and cant rails. The floor between the 
sills has seven swages pressed trans- 
versely into it, to give it adequate 
stiffness and take up any loose metal 
in the panel. Two longitudinal top-hat 
section members are also spot-welded 
underneath the floor to the base of 
each of the swages. 

The central cross member is a semi- 
circular pressing spot-welded on top 
of the floor. Before assembly, the 
support brackets for the seats, backed 
up by reinforcing brackets on the 
inside, are welded to the centre cross 
member. A flanged doubling plate, 
also of semi-circular form, reinforces 
each end of the centre cross member, 
which is spot-welded to the sills. This 
reinforcement is probably necessary 


In the Antem Renault, there is a screen between the exhaust 
manifold and the dynamo 
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A plastics body is employed on the Arista 


because of the relatively low fatigue 
strength of aluminium. 

Each sill consists of the outer panel, 
and a main box-section member formed 
by two channel sections, one shallow 
and the other deep, spot-welded one 
inside the other with their flanges 
turned towards the centre of the car. 
The outer panel which, of course, is 
shaped to conform with the rest of the 
body panelling, is spot-welded to the 
flanges of the main box section. 

All the welded and bolted junctions 
between transverse members and side 
members are made on the inner box 
section, thus leaving the outer panel 
free from blemishes. The rear cross 
member is made of Duralinox tube, 
2-5 mm thick by about 4} in diameter. 
Its ends are reinforced by sleeves, the 
scarfed inner ends of which extend 
just inboard of the welded-on lugs for 
the rear suspension units. This cross 
member is supported at each end in 
flanged holes in the side member to 
which it is welded. 

The rear axle is a tubular member 
of wide V-shape as viewed from above. 
It is gusseted at the centre, where it 
also carries a bracket that registers 
between two lugs welded to the rear 
cross member to furnish axial location. 
The trailing links and torsion bars of 
the suspension unit, as well as_ the 
bump stops and Houdaille shock 
absorbers, are carried on another pair 
of brackets, one on each side, bolted 
to the lugs on the sleeved ends of the 


Engine 


accessibility is 


rear cross member. Each of the two 
spring units, which are mounted 
parallel to the rear cross member, con- 
sists of three torsion bars side-by-side, 
with their axes in a common plane. 
The inner ends of all three are rigidly 
attached to a cross piece, while the 
other ends of the outer pair of bars 
are similarly attached to the suspension 
bracket. The outer end of the inner bar 
is splined to the trailing link. Thus, 
torsional motion applied to the centre 
bar is transmitted to the cross piece 
which deflects accordingly and trans- 
mits the torsion to the outer pair of 
bars. This arrangement reduces the 
length necessary to accommodate the 
springs to such an extent that each 
of the two occupies less than half 
the width between the suspension 
units. 

One of the greatest difficulties asso 
ciated with the design of suspension 
units for relatively light-weight cars 
that are intended to carry a heavy load, 
in this case six persons, is the arrange- 
ment of the spring rate. The suspen- 
sion should be soft enough for lightly 
laden conditions, but not too soft when 
heavily laden. Obviously, a variable 
rate spring is called for, and it is sur- 
prising that more manufacturers have 
not incorporated some such arrange- 
ment. 

On the Panhard Dyna the require- 
ments are met in an effective but 
creditably simple manner. The 7 in 
diameter bump stops are of deep 


exceptionally good in the Autobleu 


Renault engine installation 





section, so that they form auxiliary 
springs which not only increase the 
spring rate when the wheels deflect to 
the point where the two rubber stops 
are in contact, but also, because of their 
shape, themselves have a variable rate. 
Thus, it would appear likely that little, 
if any, noise would be generated when 
the wheels come up to the full bump 
position. 

At the front, because of the rela- 
tively large overhang of the engine 
and suspension unit, and therefore, the 
heavy bending loads on the structure, 
the supporting members are of steel. 
The main component is a 5}in 
diameter tubular cross member of a 
very open V-shape as viewed from 
above. Each end of this tube has 
flanges welded to it, to carry the three 
set bolts by means of which it is 
secured to the inner face of the front 
end of the body sill. These bolts are 
screwed into slugs welded to a dished 
doubling plate, which in turn is welded 
inside the sill section, to the inner 
plate. 

By itself, this tubular cross member 
would not be stiff enough in torsion 
to carry the loads due to the overhang 
of the front end. Therefore, it is rein- 
forced by a _ box-section member 
welded to its front face. The transverse 
leaf springs are bolted to brackets on 
the front face of this box-section rein- 
forcement which also carries other 
brackets for the MHoudaille shock 
absorbers and the  rack-and-pinion 
steering mechanism. Two. tubular 


AUTOMOBILE 
ENGINEER 


NOVEMBER 1953 


The new Mochet has an open duct at the front to direct air on to the cylinders of its 
C.E.M.E.C. engine 


side members, one on each side of the 
engine sump, extend forward from the 
box section. A cross member between 
them carries the lower engine mount- 
ing, and two tubular extensions of 
these side members, bolted on at the 
front end, sweep forwards and out- 
wards to join a rail that supports the 
bumper. 

A somewhat unusual three-point 
engine mounting system is employed. 
The lower point consists of a simple 
rubber sandwich unit on the cross 
member below the engine. This unit 
is shaped as an arc of a circle the centre 
of which is on the axis of oscillation 
of the power unit. The upper steel 
member of this sandwich unit is of 


The Autobleu Renault was originally styled by Ghia of Turin, but is now produced under 
licence by Figoni 


inverted channel section and its flanges 
extend downwards in front of, and 
behind the rubber to give fore-and-aft 
location. Both the other two points are 
rubber sandwich units bolted to 
brackets above the engine, one each 
side of the longitudinal centre line. 
Thesz units are of cylindrical section 
with their axes fore and aft, and 
together with the lower one, they 
isolate the structure from engine 
torsional vibrations, and at the same 
time react the final drive torque which, 
in this front-wheel drive arrangement, 
is in a plane at right angles to that of 
the engine torsional vibrations. The 
remainder of the front suspension and 
engine layout is similar to that of the 
earlier Dyna models. 
The general specification of the 
Dyna 54 is as follows: 
Engine: Air-cooled, flat twin layout. 
Bore 85mm, stroke 75mm, swept 
volume 850 cm?. B.h.p. developed, 40 
at 4,000 r.p.m. Cylinders, light alloy 
with integral heads. Roller bearings 
for main journals and big ends. Over- 
head valves, with torsion bar springs. 
Clutch: Single dry plate. 
Gearbox: Four forward speeds and 
reverse, with overdrive on fourth. 
Final drive: To front wheels with 
constant-velocity universal joints on 
half-shafts. 
Suspension: Front, 
with transverse leaf springs and 
hydraulic dampers. Rear, triple, 
transversely mounted torsion bars, 
with large rubber stops and hydraulic 
dampers. 
Dimensions: 
Track, front and 
Ground clearance, laden, 7-8 in. 
Overall height, laden, 4ft 8in. 
Width of front and rear seats, 
4ft 5in. Height, rear seat to roof, 
2ft lin, front seat to roof, 
2ft 1lfin. Turning circle, 31 ft. 
Tyres: 145 x 400 mm, on steel rims 
with 5-lug attachment to spider. 
Petrol tank capacity: 8-8 Imperial 
gal. Overall consumption claimed, 
40 m.p.g. 
Weight: Front end structure 83 lb. 
Basic central structural foundation 
70 1b. Complete body with bonnet 
but less glass and trim, 216 1b. Total 


independent 


Wheelbase 8ft Sin. 
rear, 4ft 3 in. 
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In the Nardi, the four-cylinder, 750 cm*, American Crosley 
engine is installed behind the front suspension unit 


weight of vehicle, with full tank, 
spare wheel and tools, 12 cwt 86 lb. 


Cars produced in smaller quantities 


There were a number of plastics- 
bodied cars at the exhibition. Un- 
doubtedly, the best of these was the 
Chevrolet Sport Roadster, of which it 
is intended that 5,000 shall be pro- 
duced. The plastics body is 500lb 
lighter than the standard metal one, 
the total weight of the vehicle being 
2,820 lb. No information was available 
as to the technique employed in manu- 
facturing the glass fibre reinforced 
polyester body. The specification of the 
vehicle is as follows: 

Engine: 6 cylinders with overhead 

valves. Bore and stroke 90-49 mm 

and 100-01 mm. Swept volume 3-86 

litres. Compression ratio 8:1. Out- 

put, 150 b.h.p. at 4,200 r.p.m. 

Dimensions: Wheelbase 8ft 6in. 

Overall length 14ft. Overall width 

5ft 94in. Sump capacity 1 gall. 

Petrol tank capacity, 15 gall. 

This year, Rosengart showed new 
models. One of these, the Sagaie 
saloon, is unique in that its body is 
made partly of plastics and partly of 
metal. The front wings, bonnet sur- 
round and lid are of plastics and so 
are the rear quarters and boot lid and 
door outer panel. The remainder of 
the vehicle, including the door inner 
panel and roof, are of steel. The gain 
in weight obtained by using composite 
plastics and metal construction is said 
to be 176-198 lb. This method of con- 
struction has two advantages. It solves 
a number of structural problems asso- 
ciated with plastics designs, since the 
main body components are of steel and 
only unstressed panels bolted on to it 
are of plastics. In addition, it presents 
an easy way out of the difficulty of 
moulding the roof panel and wind- 
screen pillars in one piece with the 
remainder of the body. 

The suspension is similar -to that 
employed on the earlier Rosengart 
models, that is, with a single transverse 
leaf spring forming the lower trans- 
verse links at the front, with the normal 
semi-elliptic springs at the rear. 
Adjustable, friction -type shock 
absorbers are employed at the front, 
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the steel plates, 
which are lined 
with friction 
material, are 
extended to form 
the upper trans- 
verse links of the 
suspension system. 
At the rear, tele- 
scopic hydraulic 
shock absorbers are 
employed. As_ in 
most of the French 
cars produced in 
small quantities, 
the steering is of 
the rack - and- 
pinion type. The 
principal dimen- 
sions of the vehicle 
are: wheelbase, 
7ft 4}in; track, 
front and rear, 3 ft 34 in; overall length, 
12ft 94in; width, 4ft 10in; height, 
laden, 4 ft 7 in. 

An interesting feature of this car is 
the engine employed. It is a C.E.M.E.C. 
twin-cylinder, horizontally opposed, 
air-cooled unit with a bore and stroke 
of 78 mm by 78 mm, and a compression 


ratio of 65:1. Its cubic capacity is 
748 cm3, and it develops 40b.h.p. at 
5,000 r.p.m. Push rod operated, over- 
head valves are employed. 

The overall width of the engine is 
24 in, its depth without the distributor 
is 17in and the length between the 
forward end of the crankshaft front 
extension and the rear face of the 
crankcase is 14in. The flywheel has 
an overall diameter of 94 in, measured 
over the starter ring gear, and its rim 
dimensions are: thickness 1% in, radial 
width 1 in. Inside the rim, the thickness 
of the flywheel disc is jin. At the 
centre, a 4in diameter recess is 
machined to form a grease trap for any 
lubricant that might be thrown from 
the clutch shaft bearing at the tail end 
of the crankshaft. 

Although the crankcase width is 
6}in, the fan, which is mounted 
directly on the crankcase front exten- 
sion, is only 12 in diameter. Thus, the 
4in wide fan blades extend rather less 
than 3 in on each side of the crankcase. 
It would appear that they can help but 
little towards cooling the cylinder 
heads, but their cooling effect on the 
oil in the crankcase and sump must be 


Accessibility to the front end components could hardly be better on the Pichon et Parat 
Panhard 


An impression of speed is given by the styling of the Pichon et Parat Panhard 





The supercharged Dyna Panhard engine for the D.B. racing car 


appreciable. Because of the relatively 
good thermal conductivity of  alu- 
minium, of which the cylinder barrel 
is made, the heat flow from the head 


down the barrel is far greater than if 


cast iron had been employed. It is 
evidently for this reason that a larger 
diameter fan is unnecessary. The fin 
spacing is approximately sin, and 
steel liners are fitted in the barrel. The 
engine is mounted in such a way that 
the cylinders and cylinder heads are 
immediately behind the open ducted 
grille at the front of the bonnet. 

It is generally considered that when 
an air-cooled engine is employed in a 
car it is necessary to incorporate a 
blower for cooling purposes, and that 
a dry-sump lubrication system should 
be employed. All these features involve 
additional expense, so that there is 
normally a tendency for the air-cooled 
unit to cost approximately the same as, 
or even more than, a_ water-cooled 
engine of similar power output. More- 
over, air-cooled engines are generally 
noisy. 

However, in the C.E.M.E.C. unit, 
most of these objections have been 
overcome. Moreover, it is probable that 
less noise is generated by the alu- 
minium cylinders than would have 
been the case with cast iron com- 
ponents. A wet sump jis cast integrally 
with the crankcase and has fins on its 
lower face. An aluminium casting 
bolted to the top of the crankcase 
carries the auxiliary drives, that is, for 
the oil pump and distributor and for 
the diaphragm-type fuel pump. The 
dynamo is driven by a V-belt and 
pulley arrangement, the driving pulley 
being on the rear end of the auxiliary 
drive spindle. The other end of this 
spindle is chain-driven from the front 
of the crankshaft and is enclosed by the 
cast aluminium timing cover. 

Several other plastics-bodied cars 
were shown, but except for the fact 
that they were all made from glass fibre 
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and polyester resin, 
no details were 
available. Most of 
them were not well 
finished, although 
in some cases this 
was because they 
were the first 
attempt at this 
form of construc- 
tion, and better 
results. ‘ate 
expected as more 
experience is 
gained. Among 
these cars were the 
Arista and the 
Reac. 

Another plastics 
bodied car ex 
hibited was the 
outstandingly un- 
conventional 
vehicle, La Sym- 
metrique. The 
engine of this 
vehicle is mounted 
transversely at the 
front and drives a 
dynamo which serves four electric 
motors, one on each wheel. Although 
this arrangement eliminates the gear- 
box and conventional transmission 
components, as well as brakes, it would 
appear to be an expensive one. More- 
over, it is difficult to see how it can ride 
satisfactorily with such a large un- 
sprung mass on each wheel. Braking is 
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effected by reversing the motors. 

A new Mochet car, constructed from 
more conventional materials, was shown 
this year. It is a great improvement on 
the earlier models. The engine em- 
ployed is the C.E.M.E.C. unit already 
described in connection with the 
Rosengart Sagaie. Because of its air- 
cooling requirements, it is mounted 
immediately behind a ducted grille 
opening. All four wheels are indepen- 
dently sprung. A transverse leaf spring 
is employed at the front in conjunction 
with a top wishbone link, the spring 
forming the lower link; at the rear, coil 
springs are fitted. Telescopic shock 
absorbers are used both at the front and 
the back. The whole of the front sus- 
pension unit and engine, together with 
the Gemmer steering gear, are mounted 
on a large tubular crgss frame, attached 
to the dash structure. 

A trend that was most noticeable at 
this year’s Show was a tendency for 
specialist coachbuilders to concentrate 
on small models, notably based on the 
4CV Renault chassis. Probably the 
reason for this is partly the high price 
of petrol; but also, because of world 
economic conditions and intense com- 
petition from the large-scale manufac- 
turers, they have no doubt been driven 
to producing vehicles at as low a price 
as possible. This trend is also notice- 
able among some of the smaller manu- 
facturers in Great Britain. 

Perhaps one of the most attractive 

(Please turn to page 476) 


High rear wings are incorporated on the T.A.I. chassis 
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STATISTICAL QUALITY CONTROL 


The Introduction of a Form of Sampling Inspection 
L. Griffiths, M.I.Mech.E., A.M.LE.E. 


ESPITE numerous publications on the subject of 

D Statistical Quality Control (or abbreviated, S.Q.C.) 

being available, it has been the Author’s experience 

that there is a need for a concise introduction to the subject 

for the busy executive desirous of appreciating its purpose, 

operation and potentialities, and also for the company 
Official delegated to initiate an investigation of S.Q.C. 

Whilst this is the primary purpose of the present article, 
it will also provide the kind of information needed by the 
enquiring operator wishing to satisfy himself that S.Q.C. is 
really the aid to production it is claimed to be and not solely 
a means of reducing labour. 

There is but one way of ascertaining the possibilities of 
S.Q.C. and that is to put its principles to a practical test. 
As will be shown, this is not difficult nor does it require 
more mathematical knowledge than is necessary to work 
out simple formule. 


General observations 

Before dealing with the operation of S.Q.C., reference 
will be made to some of the essential features of this method 
of controlling the quality of manufactured components. 
These notes must necessarily be brief and for a more detailed 
study, reference should be made to the B.S.I. Handbooks 
BS.600R/1942 and BS.1008/1942 and also to “Quality 
Control Chart Technique” by Dudding & Jennett. These 
the Author has found to be most helpful guides on the 
subject. For those desirous of still more information, the 
references in the appended bibliography will undoubtedly 
be useful. 

1. A Form of Sampling Inspection 

The method of quality control under review is a form of 
sampling inspection. It differs from the orthodox in that 
the quality of production is controlled by plotting and 
analyzing current data derived from each sample inspection. 
2. The Outstanding Claim 

It is the object of S.Q.C. to prevent the making of 
defectives during a manufacturing process as distinct from 
segregating defectives from a bulk quantity by an inspection 
at a subsequent stage. 

The outstanding claim of S.Q.C. is that it affords a running 
commentary of quality during the manufacture of a product 
and thereby enables action to be taken at the first indication 
that the quality is going out of control. Consequently, 
noteworthy savings in labour and material are possible. 

3. Causes of Quality Variation 

Variation in quality is attributable to assignable and chance 
causes. Providing timely warning is given of assignable 
causes likely to impair the production quality, they can be 
identified and eliminated and the quality prevented from going 
out of control. Chance causes, not being identifiable, 
cannot be held in check. In general, these account for the 
expected quality variation as allowed for by the manu- 
facturing tolerances. 

By establishing statistical control limits—which in the 
first instance are computed on the assumption that the 
manufacturing process is just capable of meeting the drawing 
or specification tolerance and later are adjusted, from actual 
experience, to conform as closely as possible with the precision 
range of the machine concerned—it is possible to: 

(a) Determine when, through assignable causes, the 

production quality is likely to go out of control. 

(b) Take timely corrective action to prevent the making 

of defectives and so maintain the quality under control. 

(c) Ensure greater uniformity of production quality. 

(d) Improve the standard of quality by taking full advan- 

tage of the precision range of the machine involved. 

(e) Decide reliably when a manufacturing process is 


incapable of maintaining the drawing or specification 
limits. 
4. Basis of Statistical Theory 
For any manufacturing process in which the assignable 
causes of variation are eliminated, the quality characteristics 
of the product will vary in the manner illustrated by Fig. 1. 
This may be taken as applicable to the case of steel bars 
turned to 1-000 in diameter with a tolerance of plus and 
minus 0-002 in but could apply equally to other products 
and qualities. In the specific case illustrated by Fig. 1 we 
have the results of measurement checks on a thousand 
machined bars shown in a frequency diagram form, It will 
be seen that nearly 60 per cent are within 0-0005 in of the 
nominal dimension and that roughly 90 per cent do not 
deviate more than 0-001 in from the nominal, although the 
prescribed limits allow a maximum deviation of 0-002 in. 
Superimposed on the frequency diagram in Fig. 1 is a 
curve referred to by statisticians as the Gaussian distribution 
curve, which represents a typical distribution curve derived 
from extensive experience and a diversity of examples. 
This curve, which is termed the “‘probability curve’’, illus- 
trates the results to be expected when, to quote BS.600R, 
‘ta large number of independent causes operate, by chance, 
to introduce deviations from an objective’. When, therefore, 
the frequencies of quality characteristics conform to the 
probability curve it is reasonably certain that the variations 
are attributable to chance causes which cannot be eliminated. 
We can now see that S.Q.C. has, at least, a logical foundation 
and we can proceed with the application of the statistical 
theory to manufacturing processes. 
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Fig. 1. Frequency diagram 


5. Application of the Statistical Theory 

One inference from Fig. 1 is that providing a manufactur- 
ing process continues to function normally and nothing 
unusual occurs likely to impair the production quality, 
subsequent batches will have the same frequency character- 
istics. It is, therefore, justifiable to assume that data obtained 
from samples taken at regular intervals during the process 
of manufacture would be indicative of the quality of the 
whole. Instead of 100 per cent inspection, a sampling 
inspection representing say 5 to 10 per cent of the whole 
would suffice for judging the production quality. 

The statistical theory provides not only the means for 
prescribing control limits to which the quality characteristics 
of samples comprising a few specimens should conform, in 
order to ensure the specification quality of the bulk, but also 
provides guidance as to the size or number of each sample. 
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The probability curve in Fig. 1 has a definite mathematical 
basis, and on this basis statistical control limits for the 
quality characteristics of samples can be established and 
whenever the observed characteristics of samples fall outside 
these limits, an indication is given that the manufacturing 
process is going out of control due to an assignable cause 
which calls for investigation. 

It will be apparent from Fig. 1 that the drawing limits 
cannot be the control limits for samples, since the observed 
values of some of the specimens in any sample will be 
higher or lower than the average value of the sample. 
Consequently, if the average value for a sample was the same 
as either drawing limit, some of the specimens in that 
sample would be outside that limit. Therefore sample 
control limits must necessarily lie within the drawing or 
specification limits. This is a point which operators find 
difficult to understand and often gain the impression that 
the tolerances have been tightened and greater skill to main- 
tain the limits is required. This, however, is not the case 
and providing the control limits are appropriately set, 
nothing is changed insofar as the operator or the manu- 
facturing process is concerned. 


Control charts 
1. Measures of Quality 
Control charts are essential for the operation of S.Q.C. 
and are based on actual measurements taken on the bulk. 
The measures of quality normally indicated on the charts are: 
Magnitude—Average values of samples of several specimens 
taken as manufacture proceeds. 
Range—The difference between the minimum and 
maximum observed magnitude values in each sample. 
Standard deviation—This is defined as the square root of 
the averages of the squares of the deviations of all the 
observations and its computation is exemplified later. 
Two charts, average and range, or average and standard 
deviations, are necessary to provide complete information 
of the quality of the product. The average is required to 
maintain the correct setting and the range or deviation is 
essential as an index of the uniformity of the product quality. 
The control limits are inherently related to the average value 
and not to the individual measurements of the specimens 
and the range or deviation chart is required to show whether 
or not the variation of individual measurements in a sample 
is abnormal. 
The actual statistical control limits for the average, range, 
and standard deviation values, to ensure that all parts pro- 
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duced are to the specified requirements, can be readily 
calculated from formule derived from the mathematical 
basis of the probability curve. 


2. Manufacturing Precision Indicated by Charts 

If the manufacturing process is incapable of maintaining 
the statistical control limits, it is evidence that the manu- 
facturing precision is inadequate for the design tolerance 
and that either the precision of the process must be improved 
or the design tolerance increased to suit the process. On the 
other hand it may be found that the manufacturing process 
is easily capable of maintaining a quality characteristic closer 
than the specified tolerance. Advantage can, therefore, be 
taken of this fact to raise the general level of quality as desired, 
providing that in doing so the conditions imposed on the 
operator are not thereby made too exacting. 

It will be evident, then, that one of the advantages of 
S.Q.C. is that it tends to maintain the highest quality level 
consistent with the manufacturing precision. It also affords 
a reliable indication as to when manufacturing plant requires 
overhaul, relegation to work of lower precision order, or 
replacement. 

3. Establishing Statistical Control Limits 

In practice it is customary to plot the average and range 
values on the control charts, in preference to average and 
standard deviation, although the latter has a certain advantage 
over the range value, in that it is more indicative of quality 
uniformity. The reason for the range values being preferred 
is that the computation is easier and far less lengthy and 
laborious than in the case of the standard deviation values. 
For the sake of brevity, reference will only be made to the 
standard deviation chart in the first example, in order to 
show the manner of computation. Thereafter, only the 
average and range charts will be considered. 

The establishment of S.Q.C. limits can well be illustrated 
by the actual example of the author’s first trial, which related 
to a fine limit grinding operation on a small bearing pin. 
The drawing limits for the ground diameters were 0:1763”H, 
0:1759’L. To facilitate computations, by ensuring all positive 
readings, the drawing low limit was taken as the zero. The 
control limits were based on the data given in BS.1008/1942 
and in order that the nature of the computations involved 
may be fully understood, the significance of the symbols 
employed are explained. 


Nomenclature 

n—Number of specimens in each sample. 

m—Number of samples. 

X—Quality characteristic of each 
specimen. 

X—(bar X) Average value of X 
for the specimens in each 

sample, 

X—(double bar X) Grand average 
of all samples. 

R—Range of each sample. (In 
BS.600R the symbol is W and 
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this is used in preference to R 
in the subsequent computa- 
tions.) 

R—(bar R) Average of a number 
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of sample ranges. (In BS.600R 
the corresponding symbol is 
W.) 

o—(Sigma) Standard deviation of 
each sample. 

o—(bar Sigma) Average value of 
standard deviation of ll 
samples. 

The symbols A,, A,, D;, and D,, 


© included in the average and range 





Standard deviation 








Lower control limit Bz0=0 


control chart expressions are con- 
stants for a sample size n of 4, as 
given in Table I of BS.1008, the 
values of which are 1-88, 0-729, 0, 








© 


0 
Fig. 2. 


illustrating the establishment of control limits. Upper pair: ‘‘average’’ and ‘‘range’’. 
Lower pair: ‘‘average’’ and ‘‘standard deviation"’ 


and 2-282 respectively. The con- 
stants B, and B, used for the 
standard deviation control limits are 
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also given in the same table and their respective values are 
0 and 2-33. 

Briefly, the procedure was as follows: 

(a) Four specimens were taken from each batch of twelve 

bearing pins ground, the sampling percentage being 
intentionally high in this first trigl in order to obtain 
a reliable index of the production quality, upon which 
to base the control limits. 
The bearing diameter X of each specimen was mea- 
sured, recorded and the average value X computed 
for each sample as shown below, the values of X 
recorded being units of 0-0001 in above the drawing 
low limit which, as previously stated, was taken as 
the zero. 
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X 15 05 0:5 1-75 
The grand average X was then computed for five 
samples to provide the mean of the average control 
limits: 
-_12+6+2+2+7 29 . 
X= 0 “30 1-45. 
The range R for each sample was obtained and the 
average range R computed for the mean of the range 
control limits, thus: 
R—2t! tt rit2 =f 1-40. 
The standard deviation value “‘o” for each sample 
was then determined in the following manner: 
Total X? 38 10 2 2 
Average X? 9:50 2°50 0:50 0:50 3-750 

(X)? 900 2:25 0:25 0:25 3-062 


0-688 


Difference 0:50 0:25 0:25 0-25 


+7 Difference 
or o 

Average o 

or @ =0-607 

(f) Upper and lower control limits for the average, range 

and standard deviation charts were then computed 

by the formule given against the 

respective limit lines in Fig. 2. 

It will be seen from this example 


0-706 +-0-50 +.0:50+-0-50 +- 0-828 =3-034 


Drg. high limit 


“‘average”’ values, whilst for the “‘range’’ values, the BS.1008 
limit is substantially midway between those given by 
BS.600R. The (inner) control limits shown in Fig. 3 are 
intended to be warning rather than action limits. As explained 
later, the practice of recording these limits on the charts was 
discontinued by the Author in order to save time and to 
simplify the charts for the operators. 

The student of S.Q.C. may possibly be in some doubt in 
regard to the A and D constants recommended in the 
official handbooks. It is the Author’s experience that those 
given in Table I of the Ministry of Supply publication 
“A First Guide to Quality Control”, and given in Table I, 
can be regarded as very reliable and satisfactory. Limits 
computed using these constants should, however, be regarded 
as outer or action limits. Therefore, whenever plotted 
points fall on or outside these limits, corrective measures 
are necessary. 


TABLE |. A and D CONSTANTS 


Number in 
sample (n): 





Constant A 
Constant D 


5. Tentative Control Limits for “‘ Average” Values 

Until sufficient process data has been obtained to compute 
the proper control limits, tentative limits are desirable. 
Such limits are obtained by adding to and subtracting from 
the drawing nominal size, a value equal to the drawing 
tolerance divided by twice the square root of the sample size, 
ie. DN+DT/2\/n. For comparison, these control limits 
are also shown in Fig. 3 and though displaced relative to the 
BS.1008 limits, they do agree reasonably well in regard to 
the tolerance permitted. Had the practice of using tentative 
limits been adopted in the foregoing example, the setting 
would have been more closely controlled to give an average, 
X, nearer to the drawing nominal size. 


6. Sampling Periods 

The time interval between samplings depends on the 
number in the sample, the production rate and the percentage 
of the bulk represented by the samples. Fig. 4 has been 
prepared to show the sampling period in relation to the 
production rate per hour for a sample size of 5. From this 
chart it will be seen that the sampling period in minutes 
is roughly equal to the production time per part in seconds 
when, as is recommended, the samples constitute 5 to 10 
per cent of the total production. 





that there is nothing inherently difficult 
in establishing statistical control limits. 
The lower “‘average”’ control limit is 
clearly too near the drawing low limit 
and this indicates that some adjustment 
of the machine setting is necessary. 
This was effected for the subsequent 
investigations on this particular opera- 
tion. This first trial, taken in con- 
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junction with the normal 100 per cent 
inspection sufficed to show that S.Q.C. 
could be relied upon to safeguard 
production quality. 
4. Control Limits Compared 

In the foregoing example, the control 
limits were based on BS.1008. Since 
there is a choice of alternative limits in 
BS.600R, it is of interest to compare 
both sets of limits and this is done in 
Fig. 3, using the data provided by the 
previous example. It will be noted 
that there is a good measure of agree- 
ment between the BS.1008 and the 
BS.600R (outer) control limits for the 
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Fig. 3. Comparison of ‘‘average’’ and ‘‘range’’ control limits ] 
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Relative precision index 

Mention has already been made that the contro! charts 
afforded reliable information of the manufacturing precision 
or variability and that it was advisable to take this into 
account in deciding the ultimate control limit. 

In the General Electric Company’s publication “‘Quality 
Control Chart Technique’’, this point is dealt with at some 
length and reference should be made to this publication for 
further information on the subject than can here be given. 

The term “Relative Precision Index (R.P.I.)”’ is applied 
to the ratio, Total Specification Tolerance/Average Range, 
and when this ratio has been obtained for a particular process, 
the relative precision of the process can be ascertained from 
Table II and extracted from the publication mentioned 
above. If for example the R.P.I. value is computed to be 4, 
reference to this table will show that if the sample size was 
5 or 6, the process can be classified as of High Relative 
Precision, since the R.P.I. value is greater than the value 
3-5 given in the table. 


TABLE Ii. RELATIVE PRECISION INDEX 


Sample 


. Relative Precision 
Size 





Low Medium High 





6to7 Greater than 7 

4to5 ra » SS 
4 3to4 - » 

5 and 6 9 ~ “3S 2:'5 to 3°55 3° 

State of Unsatisfactory. Satisfactory 
production. Rejections if averages 
inevitable. are within 

chart limits. 


n 
2 Less than 6 
3 


” ” 5 
Satisfactory if 
averages are 
within chart 
limits, 


Having decided the relative precision classification, the 
average control limits can then be suitably amended as 
follows: 

(a) For a Low or Medium Relative Precision Process 
Multiply W by the value of constant A (Table I) for 
the appropriate sample size n and then add to and 
subtract from the agreed objective value X which 
will usually be the mean of the drawing or specifica- 
tion limits. 

(b) For a High Relative Precision Process 
Multiply W by 0-75 for sample sizes n of 3 to 6 and 
add to the lower specification limit and subtract 
from the upper specification limit. 

The above control limits for (a) and (b) are definitely 

action limits. If desired, inner limits can be computed and 
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Fig. 4. Sampling periods 


for these reference should be made to the publication 
mentioned. 


Experience demands simplification 

Experience in the application of S.Q.C. to a battery of 
some forty automatic machine tools has been that strict 
adherence to the procedure recommended in the official 
handbooks entails too much clerical work and too 
much time taken up in establishing control limits for new 
jobs. This in turn occasions production delays. 

1. Simplification 

This was affected by dispensing with the computation of 
the inner limits, on the clear understanding that the outer 
limits were definitely action limits. Apart from the time 
saved, it was found that the operators more readily appreciated 
the significance of a point on or outside an action control 
limit. 

2. Tentative Control Limits Necessary at Outset 

To overcome the large amount of time in establishing 
limits on a new job, it was necessary to fix tentative “average” 
and “‘range”’ control limits, even without any previous know- 
ledge of the machine concerned and before the charts were 
actually issued to the inspection staff. When, say, a large 
automatic section is operating fully on S.Q.C., requests for 
control charts are not infrequently received at very short 
notice, even though a monthly production programme is in 
operation. This renders it necessary for the procedure in 
preparing and issuing the charts to be as simple and speedy as 
possible. 

As already explained, for the “average” chart, safe and 
reliable tentative limits may be computed from 
DN +DT/2/n (see Fig. 3). These limits may be taken as 
the basis for computing the tentative “‘range” limits. For 
the example shown in Fig. 5, a typical steel component 
produced on the automatics, the tentative “‘range” limits 
were computed as indicated below. Two dimensions, a 
diameter and a length were controlled on this component, 
but for the purpose of illustration, only the diameter charts 
are given. 

“ Average’ Control Tolerance = DT/+/n= 10/+/5 =4-48 

Control Limits 5 +4-48/2 7-24 and 2:76 
‘Range’ limit derived as follows: 
Assume DT/+/n tolerance = Allowable width of Control 
Limits 
then A.W.C.L.=DT—2MW where M is a constant 
given in Table III 
and DT/1/n=DT—2MW 
_ ¥ DT—DT/V/n_ 10—4-48_ 
; 2M 2X0-73 
Range limit = WD =3°8 X2:08=7°9. 
(Note—Constant D is taken from Table I.) 


For the first run, several days probably, the product 
quality is controlled by the tentative limits. On the charts 
being returned, limits based on sample measurements are 
computed and a record made and filed for subsequent orders 
on the shops. 

3. . Tentative Control Limits Satisfactory 

Experience on automatics sufficed to show that the 
tentative limits are satisfactory for medium and high relative 
precision processes and in the latter case tend to be slightly 
more exacting for the setter than necessary. This is evident 
from the control limits based on sample measurements and 
the R.P.I. as computed below: 

Actual “Range” average W for 25 samples=2-3 

R.P.I.= DT/W = 10/2:3=4-35. 

This, by reference to Table II corresponds to high 

relative precision. 

The control limits will therefore be: 

“Range” WD =2:3X2-08=4°8 

“Average” (Computed as stated under “‘Relative Precision 

Index’’) 

WA=2:-3X0-75=1°7. 

Upper limit = DT—WA= 10—1:7=8-3 
Lower limit=DT+WA= 0+1-:7=1°7 

Widening of the average limits, as shown in Fig. 5, is 
therefore permissible. This, however, is accompanied by 4 
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reduction of the range limit, since the product quality is 
controlled by both ‘“‘average” and ‘range’ and any change 
= the limits of one chart, inversely affects those of the other 
chart. 
4. Checking the Control Charts 

As a further check on the charts illustrated, it will be of 
interest to apply the procedure described in Chapter II of 
“A First Guide to Quality Control for Engineers”. In this 
two conditions are laid down for a satisfactory chart, viz: 

(a) The average range (W) of the first 25 samples must 
be less than DT XL. 

(b) The “average” control limits must be within the 
band obtained by measuring a distance MW from 
each drawing tolerance. 

The constants L and M are as given in Table III. 


TABLE Ill. L and M CONSTANT 


Number in 
sample (n): 





)-41 0-44 0-46 0-48 0-50 
):72 0-71 0-70 0-69 0:69 


0:18 0- 0:3 
0-80 0- 0:7 


Constant L 
Constant M 


In the case illustrated by Fig. 5, the control limits comply 
with these two conditions. The average range (W) being 
2:3 is less than DTXL which is 3-3, whilst the control 
limits (8-3 and 1-7) are within the allowable limits (8-33 and 
1:67) computed for condition (b). 


Applying S.Q.C. to production 

Many of the problems in introducing S.Q.C. are peculiar 
to the factory products and personnel and in these matters 
each factory will need to work out its own solutions. 

1. S.Q.C. Introduced for Automatic Production 

Inthe Author’s case, a first investigation of a very tentative 
nature led to a consideration of the obvious, viz., a trial of 
S.Q.C. on automatic work. As a first step, four automatic 
machines were selected and for the purpose of this trial, 
7°5 per cent of the production was checked for sampling. 
The normal 100 per cent inspection was also maintained. 

During this trial, lasting several weeks, some 21,000 parts 
were produced and the rejection percentage for the controlled 
dimensions was 0-65 per cent and the rejections for all 
causes, including the controlled dimensions, was 1-3 per cent. 

An analysis of the previous records of the same four 
automatics producing the same parts, revealed that the 
aggregate rejection percentage for a corresponding production 
quantity was 3-7 per cent, thereby showing a rejection reduc- 
tion of the order of 3 to 1 for S.Q.C. 

2. Application of S.Q.C. Extended ; 

Still retaining the normal 100 per cent inspection, S.Q.C. 
was applied to 17 automatics. On an 
aggregate production of 100,000 parts 
and from comparative data just prior 
to introducing S.Q.C., a3 to 1 reduction 
in rejections in consequence of S.Q.C. 


S 


Control” for information on the basis and use of fraction- 
defective charts where for any reason a measurement chart 
cannot be employed. 

Experience has also shown that visual inspection for finish 
is necessary, particularly of threads, even when controlled 
for the effective diameter. 

3. Operation Procedure Adopted 

For general application experience has indicated that the 
chart should provide for four controlled dimensions and 
also give the necessary instructions for the setter and 
inspector. It was also considered advisable to record the 
measurements on the chart for each sampling period. 

The operation procedure is briefly as follows: 

(a) Chart sheets are prepared and issued for a monthly 
programme. Where previous records are available 
the control limits are based on sample data. Other- 
wise, tentative limits are given. 

(b) Strictly at specified intervals, samples consisting of 
five parts are taken at random. The measurements 
are recorded and the “average’”’ and “‘range”’ values 
determined. Uncontrolled dimensions are registered 
correct or incorrect by a “‘tick”’ or a ‘*’x’, 

Each batch is kept separate until the “‘average” and 
“range” values are plotted. If any point is on or 
outside the control limits, the whole batch is gauge- 
checked for the dimension involved and the defectives 
taken out. 

The setter’s attention is drawn to any tendency to 
go out of control, so that appropriate action can be 
taken. The setter indicates on the chart the action taken. 
The charts which normally last several days, are 
returned on completion of the work, to the issuing 
office for examination, so that other corrective action, 
such as machine overhaul or revision of limits can 
be taken. 


Benefits of $.Q.C. summarized 
The benefits of S.Q.C. confirmed and unconfirmed by 
the Author’s experience may be briefly summarised as follows: 
1. Confirmed 

Statistical quality control does: 

(a) Provide reliable quality control and can safely 
substitute the normal 100 per cent inspection. 

(b) Reduce operational scrap to an almost negligible 
amount. 

(c) Maintain the quality and uniformity of a product at 
the highest level attainable with the available manu- 
facturing equipment. 

(d) Indicate very definitely when the design tolerances 
are too fine for the plant and when the plant is needing 
overhaul, relegation to lower precision work or 
replacement. 


7-9 Tentative 





les) 


was again evident. 

Subsequently, S.Q.C. was extended 
to all the automatics, though not, owing 
to difficulties associated with measure- 
ments, to all dimensions. Partial 
success in eliminating any subsequent 
inspection stage, was achieved by intro- 
ducing the following, at the sampling 
periods. 

(a) Gauging for small bore and 
other dimensions not readily 
measured with a micrometer or 
other precision instrument. 

(b) Visual inspection for machining 
finish and incompleted opera- 
tions. 

The number in each sample checked 
visually or by gauging has, however, 
to be increased to 15 at least, in order 
to ensure a satisfactory check. Reference 
should be made to BS.1313/1947 
“Fraction-Defective Charts for Quality 
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(e) Afford, through the control charts, a constant check 
on the operative personnel and enables supervisory 
staff to see at a glance whether or not the manufactur- 
ing process is proceeding satisfactorily. 

(f) Provide reliable means of checking the performance 
of new equipment in relation to the maker’s specifica- 
tion. 

2. Unconfirmed 

(a) Saves time and delay occasioned by the necessity of 
work passing through an inspection stage. 

Practically, this is governed by the ease with which 
the quality characteristics can be measured. Whilst 
in general it was found that few components could be 
wholly controlled, the introduction of the gauging 
checks at the sampling stage increased appreciably 
the percentage of products that were not required 
to pass through an inspection cage and therefore 
could pass direct to the next operation or stores. 
Reduces Cost of Inspection. 

Unless S.Q.C. is wholly applied throughout a 
factory, it is difficult to say what inspection cost 
saving, if any, is effected. Experience supports the 
view that S.Q.C. is not more costly to operate. The 
extent to which it can reduce inspection cost will 
depend upon the type of product, local conditions 
and the simplification of the control systems. 

The use of a clock gauge with suitable gauging 
contrivance, or the adoption of some other form of 
high speed inspection device, will speed up the time 
for sampling checks. 

Certainly S.Q.C. can reduce appreciably the cost 
of maintenance of ‘“‘go” and “not go” gauges, insofar 
as the controlled dimensions are concerned. 
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INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


The following meetings will be held 
during November : — 


LONDON 


Tuesday, 10th November, 5.30 p.m. 
General Meeting at Storey’s Gate, St. 
James’s Park, S.W.1\. Paper: “ Problems 
in the Design and Development of an 
Economical Automobile Gearbox,” by 
T. C. F. Stott, M.I.Mech.E. 


DERBY CENTRE 

Monday, 9th November, 7.15 p.m. 
General Meeting in the Midland Hotel. 
Address by the Chairman of the Auto- 
mobile Division, Professor S. }. Davies, 
D.Sc. Eng.), Ph.D., Wh.Ex., MJI.Mech.E., 
entitled “Combustion in Compression- 
Ignition Oil Engines.” 


LUTON CENTRE 

Monday, 9th November, 7.30 p.m. 
General Meeting in the Assembly Room, 
Luton Town Hall. Paper: “ The Applica- 
tion of Power Assistance to the Steering 
of Wheeled Vehicles,” by F. H. Heacock, 

M.I.Mech.E., and H. Jeffery, 
A.M.1.Mech.E. 


NORTH-EASTERN CENTRE 
Wednesday, 18th November, 7.30 p.m. 
General Meeting in the Chemistry Lec- 
ture Theatre, The University, Leeds. 
Paper: “Commercial Vehicle Problems, 


Their 
G. H. Lee, 


Investigation and Solution,” by 
B.A., A.M.I.Mech.E. 


NORTH-WESTERN CENTRE 

Thursday, 12th November, 7.15 p.m. 
General Meeting in the Engineers’ Club, 
Albert Square, Manchester. Paper: “ The 
Application of Power Assistance to the 
Steering of Wheeled Vehicles,” by F. H. 
Heacock, A.M.I.Mech.E., and H. Jeffery, 
A.M.1.Mech.E. 


SCOTTISH CENTRE 

Monday, 16th November, 7.30 p.m. 
General Meeting in the Institution of 
Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow. Paper: “ The fFaguar 
Engine,” by W. M. Heynes, M.1.Mech.E. 


WESTERN CENTRE 

Thursday, 26th November, 6.45 p.m. 
General Meeting in the Grand Hotel, 
Bristol. Paper: “Commercial Vehicle 
Problems, Their Investigation and Solu- 
tion,” by G. H. Lee, B.A., A.M.I.Mech.E. 


BIRMINGHAM CENTRE 


24th November, 
General Meeting in the James Watt 
Memorial Hall, York House, Great 
Charles Street. cha 8 “ Problems in the 
Design and Development of an Econ- 
omical Automobile Gearbox,” by T.C. F. 
Stott, M.I.Mech.E. 


Tuesday, 6.45 p.m. 


The following meetings will be held 
during December : — 


LONDON 


Tuesday, 8th December, 5.30 p.m. 
General Meeting at Storey’s Gate, St. 
James’s Park, S.W.1. Paper: “ Functions 
of Materials in Bearing Operation,” by 
P, P. Love, B.Sc., Wh.Sc., M.I.Mech.E., 
P. G. Forrester, M.Sc., and A. E. Burke, 
B.A., G.I.Mech.E. 


COVENTRY CENTRE 


Tuesday, 1st December, 7.15 p.m. 
General Meeting in the Craven Arms 
Hotel, High Street. Paper: “ The Manu- 
facture and Properties of Automobile 
Suspension Springs,” by C. }. Daswell, 
Ph.D., B.Sc... M.1.Mech.E., }. E. Russell, 
M.A., and R. Fielding. 


DERBY CENTRE 


Monday, 7th December, 7.15 p.m. 
General Meeting in the Midland Hotel. 
Paper: “High Speed Craft,’ by 
Commander Peter Du Cane, O.B.E., 
M.1.Mech.E. 


NORTH-WESTERN CENTRE 


Thursday, 3rd December, 7.15 p.m. 
General Meeting in the Grosvenor Hotel, 
Chester. Paper: “ Functions of Materials 
in Bearing Operation,” by P. P. Love, 
B.Sc.. Wh.Sc., M.I.Mech.E., P. G. 
Forrester, M.Sc., and A. E. Burke, B.A., 
G.I.Mech.E 
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CONTINENTAL CARS 


New German, Italian and Dutch Vehicles at the Paris Show 


NE of the most interesting new 
Q) German cars 1s the Mercedes 

Benz 180. ‘Lhe tour-cylinder, 
side-valve engine has a swept volume 
of 1,/6/ cm». It 1s basically tne same 
as tnat employed in the 170SV, except 
that the compression ratio has been 
altered trom 6-5:1 to 6-7:l, and the 
power output 1s now 52 b.h.p. at 4,000 
r.p.m. 

{n common with most manufacturers 
or cars of this type, Mercedes benz 
have adopted modern tiowing lines for 
the body, but they have retained their 
traditional radiator grille. However, 
this grille is only a light pressing 
attached to the bonnet, with which 1t 
litts to give access to the engine. ‘There 
is littke doubt that so far as general 
appearance is concerned, this car repre- 
sents a happy compromise between the 
old traditional style and the current 
conception of design. 

An integral body-frame structure is 
now used for the first time by this 
manufacturer. As a swing axle rear 
suspension has been employed, it has 
been possible to totally enclose the 
propeller shaft in a tubular tunnel 
which forms a backbone structure in 
the body floor. This has materially 
assisted in imparting an exceptional 
stiffness. Another two _ longitudinal 
members are employed, one on each 
side, adjacent to the body sills. 

Two Y-shaped front extensions are 
carried forwards, more or less in a 
horizontal plane. The arms of the Y 
on each side are attached one to the 
sill side member and the other to the 
central tubular member. A _ cross 
member, also of tubular section, is 
welded to the ends of the legs of the 
Y-shaped extensions and completes the 
structure. Three rubber mountings, 
one under the centre of this cross 
member and one near the centre of the 
leg of each Y-shaped extension, support 
the U-shaped, box section member, 
fabricated from 
two steel press- 
ings, on which is 
mounted _ the 
engine and _ sus- 
pension assembly. 
Further support 
for the front end 
is afforded by 
the inner panels 
forming the 
wheelarches. 
These panels are 
positively attached 
to the Y-mem- 
bers, the wings, 
the bonnet sur- 
round, and the 
scuttle sides. 

An analysis of 
this front end 


A happy compromise has been 


In the Mercedes Benz 180, the radiator grille 
lifts with the bonnet 


arrangement shows that engine vibra- 
tions are absorbed in the first place by 
the engine mountings and then by the 
rubber units between the box section 
member and the main structure. A 
similar discontinuous path reduces the 
transmission of road vibrations to the 
structure: in this case, the shocks are 
absorbed first by the tyres, then by the 
suspension coil springs and finally by 
the mountings carrying the cross 
member. In addition, the coil springs, 
and also the shock absorbers, are 
rubber mounted, and fairly large 
rubber bump stops are employed. 
Another considerable advantage of 
mounting the engine and suspension 
sub-assembly on the cross member in 
this way is that the whole unit may be 
removed for servicing, and it also 
simplifies manufacture. 

The recirculating-ball type steering 
gear has automatic backlash adjust- 
ment. <A _ telescopic shock absorber, 


obtained in blending the traditional Mercedes Benz radiator 
form with the modern lines of the 180 model 


similar to that used in the type 300, is 
incorporated in the steering linkage. 
This, together with the fact that the 
steering box is on the rubber-mounted 
suspension and engine-support cross 
member, further assists in preventing 
the transmission of noise to the body. 

The coil springs of the rear suspen- 
sion are also rubber mounted, and so 
are the telescopic shock absorbers 
which, like those at the front, are 
co-axial with the springs. Rubber- 
bushed radius arms control the motion 
of the swing axle, which is similar to 
that employed on the earlier models. 
A single rubber mounting is interposed 
between the body chassis structure and 
the final drive casing, and the propeller 
shaft has a_ rubber-mounted inter- 
mediate bearing. Thus, it can be seen 
that the measures taken for the preven- 
tiun of the transmission of noise from 
both the final drive unit and the rear 
suspension to the rear end structure 
have been as carefully thought out as 
those adopted at the front. In fact, it 
is doubtful whether any car produced 
in equal numbers incorporates so many 
details designed to reduce noise. Not 
only have the mechanical features 
already described been introduced for 
this purpose, but also the body panels, 
wherever possible, are extensively 
swaged. 

The overall dimensions of the vehicle 
are: length 14 ft 7} in, width 5 ft 8} in, 
height Sft l4in. Its kerb weight is 
2,433 lb, and the dry weight is 2,358 lb. 
The wheelbase is 8 ft 7} in; track, front, 
4ft 7j in; and track, rear, 4ft 9in. A 
relatively large ground clearance has 
been adopted; with two people in the 
car it is 8-07in. The turning circle is 
36 ft. A four-speed synchromesh gear- 
box is fitted and the overall gear ratios 
are: top 3-89:1, third 5-95:1, second 
12-:76:1, first, 15-75:1, reverse 15-25:1. 
It is claimed that the overall fuel con- 
sumption is 324 miles per gallon. 


Goliath 

The Goliath 
car, powered by a 
two-stroke, two- 
cylinder engine, 
equipped with a 
Bosch petrol 
injection system 
is not new, but 
this year is the 
first time it has 
been displayed at 
the Paris Show. 
Also exhibited was 
the standard 
model equipped 
with a carburettor. 
Both are unusual 
in that the engine 
is mounted 


H 





transversely at the front. The main 
advantage of this arrangement would 
appear to be that the toe board may be 
brought right forward to the front 
suspension, thus increasing the space 
available for passengers. However, it 
must introduce some serious weight 
distribution problems. 

The bore and stroke of the engine 
are 74mm and 80mm _ respectively. 
With the petrol injection equipment, 
the compression ratio is 7-7:1, and it 
develops 29 b.h.p. at 4,000 r.p.m., as 
compared with the carburettor version 
which has a compression ratio of 6-4:1, 
and develops 25-5 b.h.p., also at 4,000 
r.p.m. The clutch and gearbox are in 
tandem in line with the crankshaft, and 
four forward speeds and one reverse 
are provided. Synchronizer units are 
employed for all four forward speeds. 
The gear ratios are: first 3-28:1, second 
1-86:1, third 1-12:1, fourth 0-82:1, and 
reverse 3-5:1. A final drive ratio of 
6:17:1 has been adopted. 

A single casting forms the flywheel 
housing, gearbox and final drive casing. 
The gearbox is divided into two com- 
partments by a central transverse web. 
Both the mainshaft and the 
layshaft are carried in three 
bearings, one in each end 
wall and one in the web. An 
extension of the layshaft, at 
the end adjacent to the fly- 
wheel, carries the final drive 
pinion. This pinion is 
straddle mounted between 
two bearings. One is the lay- 
shaft support bearing in the 
adjacent wall of the gearbox 
and the other is in a boss 
between the pinion and the 
flywheel. Helical spur gears, 
instead of the more usual 
bevel gears, are used for the 
final drive which otherwise is 
of a fairly conventional 
design. 

In a layout such as this, 
the mounting of the engine 
and suspension unit naturally 
presents some problems. A 
cross bearer is bolted directly to the 
power unit at the front and is rubber- 
mounted on a frame cross member. The 
mountings used are two vertical sand- 
wich units spaced approximately 7 in 
apart. The cross bearer bolted to the 


The two cylinder, 
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An integral body-chassis structure is employed in the Mercedes Benz 180 


engine also carries the radiator, so there 
is no differential movement between 
the two. However, this is not such a 
marked advantage as in more conven- 
tional layouts, because in the Goliath 
there is no fan and therefore no danger 
of its fouling the radiator. A small 


versely in the chassis 


water pump is driven in tandem with 
the dynamo and its function is to assist 
the thermo-syphon action of _ the 
coolant system. Another pair of rubber 
mountings is interposed between the 
rear of the engine and a large cross 


The Moretti is one of the many small cars shown this year in Paris 


two-stroke, Goliath engine is mounted trans- 


member attached to the front end of 
the structure. This cross member also 
carries the double transverse leaf spring 
front suspension unit. 


Italian cars 

The layout of the Lancia Appia is 
similar to that of the well 
known Aurelia, except at the 
rear where semi-elliptic 
springs are employed in con- 
junction with a through axle. 
Perhaps one of the most 
interesting features of this 
car is its engine, which is a 
most compact unit. Its small 
dimensions are mainly due to 
the small V-angle, only 10 deg 
14 min, between each pair ot 
its four cylinders. 

The general specification 
of this engine is as follows: 
number of cylinders 4, bore 
and stroke 68mm by 75 mm, 
swept volume 1,090 cm‘, and 
the compression ratio is 7-4:1. 
The power developed is 
38 b.h.p. at 4,800 r.p.m. Its 
inclined, overhead valves are 
operated by two chain-driven 
camshafts actuating push rods 
and rockers. A diaphragm-type, 
mechanical fuel pump is employed, and 
for the lubrication system a gear-type 
pump is used. The water circulation 
is assisted by a centrifugal pump and 
a thermostat unit is included in the 
system. 

A two-bearing crankshaft is fitted, 
and in order to obtain regular firing 
intervals it is, in effect, twisted 10 deg 
14min between the crank pins for 
Nos. 2 and 3 cylinders. The cranks for 
Nos. 1 and 2 cylinders are at 180 deg to 
one another, as also are those for Nos. 
3 and 4 cylinders. The adoption of 
this arrangement has avoided the 
necessity for using two crankshafts, as 
in “square” cylinder layouts. In general, 
the unit is based on three main cast- 
ings. One is the integral crankcase and 
sump, the base of which is closed by a 
shallow, dished aluminium casting. 
Both this casting and the sides of the 
sump are finned. The second main 
component is the cylinder block, in the 
base of which are studs securing it to 





NOVEMBER 1953 


the crankcase. The top and 
bottom faces of this casting 
are machined horizontally. 
The third casting forms the 
cylinder head unit. 

The big ends are split at 
90 deg, and in the top of each 
small end, instead of the usual 
countersunk hole, there is a 
slot milled in a plane at right 
angles to the axis of the 
bearing. It would appear that 
this will collect more oil than 
a drilling, and is hardly likely 
to weaken appreciably the 
small end bearing boss unless 
the overhang on each side is 
too great. Because the top of 
the cylinder block is machined 
horizontally, the piston crown 
is at an angle of 10 deg 14 min 
to the axis of the skirt, that is, 
parallel to the joint face 
between the block and head. 
Three compression rings and 
two slotted oil control rings 
are fitted above the gudgeon 
pin. 

Hemispherical combustion 
chambers are incorporated in 
the cast aluminium cylinder 
head. The sparking plugs 
are accommodated in deep 
recesses in the vee formed 


between the two rocker boxes. 


Generous water passages are provided 
round the valve ports, which are rela- 
tively straight and must tend to give 
exceptionally good breathing charac- 


teristics. An unusual feature of the 
valve-actuating gear is that ball ends 
are fitted at both ends of the tubular 
push rods. Those at the bottom are 
normal, but at the upper ends they are 
of relatively small section. Moreover, 
the ends of the tappet adjusting screws 
are also of small area, and they bear on 
hardened steel thimbles over the valve 
stem ends. 

The three-strand timing chain is not 
of the normal roller type but is a 


A development of the inverted tooth timing chain is employed 


in the Lancia Appia engine 
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development of the inverted tooth type. 
The links are made from hard steel 
plates roughly in the shape of a U, the 
arms of which are profiled in the 
manner of gear teeth. Each strand 
consists of two rows of these links 
assembled so that the leading tooth of 
one link is alongside the trailing tooth 
of the next. The centre strand is 
separated from those on each side by 
conventional side plates. All three 
rows of teeth on the sprockets also have 
a gear tooth profile to engage in the 
teeth of the three strands of the chain. 
It is claimed that this chain is more 
silent than the conventional roller type, 
but it would appear to be heavier. 


Moretti were showing two 
small models, a sports coupé 
and a four-seater saloon. The 
engine is a four-cylinder unit, 
60 mm bore by 66 mm stroke, 
and with a swept volume of 
748cm°. The compression 
ratio is 7:1. In the saloon 
version, a_ single overhead 
camshaft operates the vertical 
valves, but in the — sports 
model, two overhead cam- 
shafts are used in a cylinder 
head with inclined valves. 
The power developed with the 
two different arrangements is 
respectively 27 b.h.p. at 4,250 
r.p.m. and 51 b.h.p. at 6,000 
r.p.m. 

A single dry-plate clutch is 
employed in conjunction with 
a four-speed gearbox, three 
ratios of which are operated 
through a synchromesh mech- 
anism, The rear suspension is 
of conventional design with a 
rigid axle and_ semi-elliptic 
springs. At the front, a pair 
of transverse leaf springs is 
fitted and a worm-and-sector 
steering unit is employed. 


In the Joymobile, the front and rear suspension units are inter- 


A Dutch vehicle 

Washmobile Holland, of 
Amsterdam, displayed an unconven- 
tional vehicle called the Joymobile 
Turbomatic, type JTS. It is stated 
that construction of a series of these 
vehicles is to begin in 1954. Two 
prototypes have so far been made. The 
outstanding unconventional features of 
this car are the transmission, which is 
all hydraulic; the engine coolant 
system, in which the hydraulic trans- 
mission fluid is used and cooled in the 
tubular frame side members instead 
of in a conventional radiator; and the 

air-damped suspension units, 
The engine is a four-cylinder, four- 
stroke diesel unit with a pre-combus- 
tion type head, and overhead valves. 


Coil springs and rubber are used together for the Lancia front 


engine mountings 





It develops 45 b.h.p. at 3,600 
rp.m. and the maximum 
torque is 87 lb-ft at 2,400 
r.p.m. The bore and stroke 
are 80mm by 90mm respec- 
tively and the swept volume 
is 1,780cm°. A compression 
ratio of 15:1 has _ been 
adopted, and Bosch injection 
equipment is fitted. 
Trunnion brackets bolted 
on each side of the crankcase 
are supported in thick rubber 
discs in such a manner as to 
give the engine the appear- 
ance of being mounted on 
four rubber wheels on the 
chassis frame. A steel strip 
round the periphery of each 
rubber disc positively locates 
the unit. Since the transmis- 
sion of power is through 
flexible hydraulic pipes, there 
is no need to restrict the fore-and-aft 
motion of the engine on its mountings. 
Two large, gear-type, hydraulic 
pumps are driven from the tail end of 
the crankshaft and occupy rather less 
space than is normally taken by a con- 
ventional clutch and gearbox unit. 
The hydraulic fluid, as has already been 
mentioned, is used to cool the engine 
and it passes into the tubular frame 
side members at a pressure of approxi- 
mately 340 lb/in*. It then passes to 
the rear, whence it is carried through 
flexible pipes to a pair of rubber- 
mounted turbine units, one of which 
drives each rear wheel, and then back 
through the return circuit. Swinging 


IGNS indicate that British manu- 

facturers are studying the possibility 
of marketing oil-engined private motor 
cars to compete with those available 
on the Continent. In an article entitled 
“Compression Ignition Engines for 
Private Motor Cars,” in Oil Engine, 
Vol. 20, No. 238, the author states that 
the most suitable type of engine would 
appear to be a four cylinder unit of 
about two litres capacity. It would be 
required to develop 40 to 50b.h.p. at 
as high a crankshaft speed as possible, 
in order to be able to use the trans- 
mission system in a_ petrol-engined 
version of the car. A major problem 
is to provide a power unit which can 
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Two hydraulic turbines drive the rear wheels of the 


half-shafts are employed between the 
turbines and the wheels. The rubber 
mountings for the turbines are similar 
to those used for the engine. 

For reversing the vehicle and for 
braking, a simple control which 
changes the direction of flow of the 
fluid is employed. However, separate 
hydraulically operated brakes of con- 
ventional type are also fitted, and it is 
intended to employ disc brakes on 
future versions. The manufacturers 
claim that this transmission is simpler, 
quieter and easier to control than con- 
ventional mechanical systems and that 
the overall efficiency is from 67 to 74 
per cent 


Joymobile 
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The front and rear suspen- 
sion units are interchange- 
able. They consist of two 
transverse links between 
which is a vertical coil spring 
inside a _ large diameter 
pneumatic piston and cylinder 
unit. The lower end of each 
piston is attached to the stub 
axle forging, and at the top, 
the cylinder is rigidly attached 
to a bracket, pivot mounted 
on the frame. Thus, this 
bracket, which forms the 
upper link, is pivoted only at 
its inner end, and in this 
respect the system differs 
from a normal double trans- 
verse link arrangement. Two 
adjustable valves, one for the 
inlet and the other for the 
outlet, in the top of the 
cylinder allow air to pass in 
and out at a pre-determined rate. This 
provides the necessary damping. 

Normally, a four-door, six-seater 
plastics body is mounted on a steel 
framework, on the chassis. The prin- 
cipal dimensions are: overall length 
14ft 7} in, overall width 5ft 7} in, 
height 4ft 10jin, ground clearance 

4 in, weight 1,870 lb. This chassis can 
also be fitted with a six-cylinder engine 
developing 75 b.h.p. at 2,800 r.p.m. 
With this power unit, the total weight is 
2,150 lb. Two other versions are being 
considered, one with a four-cylinder 
and the other with a six-cylinder petrol 
engine. These, it is stated, will be 
available in sports or standard form. 





DIESEL CARS 


be controlled in exactly the same way 
as a petrol engine. Idling speed must 
be kept low, and cold starting, even 
with an electric heating device incor- 
porated, may take longer than with a 
petrol engine. A _ baitery of generous 
proportions is necessary, though it may 
be used for shorter periods of time than 
with a_ spark-ignition engine. Gear 
changing should present no difficulties; 
if the diesel engine gives a_ higher 
torque at low speed than the petrol 
engine, a conventional flywheel should 
be satisfactory, and three forward ratios 
ought to be adequate. 

Due attention must be paid to the 
exclusion of under-bonnet air from the 


car interior, since the fuel system may 
give off unpleasant fumes. This applies 
especially to the air-intake of the car 
heating system. 

Steps should also be taken to ensure 
the impossibility of anyone accidentally 
putting petrol into the fuel tank. A 
locked filler cap is recommended. The 
use of rubber engine mountings has 
resulted in much sweeter performance 
of diesel engines, and it is claimed that 
the diesel car need not be noisier or 
rougher than its petrol counterpart. If 
competition with Continental makes is 
to be successful, the additional cost 
should not exceed £100. M.I.R.A. 
Abstract No. 6346. 





ITH the coming season’s pro- 

grammes of the Institutions and 
official bodies, and the advent of the 
fourth Mechanical Handling Exhibi- 
tion to be held next year, considerable 
interest is being shown in the film 
“Mechanical Handling on Show.” 
This documentary film, which is in 
colour, with sound commentary, relates 
to some of the main exhibits at the 
Mechanical Handling Exhibition, 


MECHANICAL HANDLING 


which is organized biennially by 
Mechanical Handling, one of the 
Associated Iliffe Press publications. In 
addition to forming a pictorial record 
of this exhibition, the film also pro- 
vides an excellent insight to the main 
types of British equipment available 
for the handling of goods and 
materials, and the commentary explains 
their operation and applications to 
industry. The film has already been 


shown with much success in many 
parts of the country, as well as abroad, 
and is particularly suitable for exhibi- 
tion by professional and_ technical 
organizations, trade associations, en- 
gineering training colleges, Chambers 
of Commerce, and industrial concerns. 

The film is available on loan, free of 
charge, upon application to Mechanical 
Handling, Dorset House, Stamford 
Street, S.E.1. 
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PLAIN BEARINGS 


Some Aspects of the Design of Bearings for Automobile Engines 


cation to internal combustion 

engines is a highly controversial 
subject. So many variable factors are 
involved that it is difficult to formulate 
precise rules, but the general principles 
given in this article should be of 
assistance to designers. The variables 
that must be considered include the 
properties of the lubricant, degree of 
lubricant contamination, operating 
temperatures, type of operation, engine 
performance, engine structural and 
vibrational characteristics, and bearing 
materials. 

One of the first decisions to be taken 
when bearings have to be introduced 
into a design is whether plain, or ball 
or roller types are to be used. For- 
tunately there is rarely any difficulty in 
taking such a decision since the charac- 
teristics of the two types of bearing 
are so different that they do not 
compete in the same field. Briefly, ball 
and roller bearings are of short length 
but of relatively large radial thickness; 
or conversely, if the radial space 
requirements are reduced, as in needle 
roller bearings, the length must be 
increased until they are longer than a 
plain bearing for the same application. 
The greatest advantage of these bear- 
ings is that they offer little frictional 
resistance to rotation. However, 
because of the effect of centrifugal 
force on the cages needed to separate 
the rolling elements, there is a limit to 
the speed at which they may be run. 
Splash lubrication is generally adequate 
for bearings of these types. 

Plain bearings, on the other hand, 
will withstand higher loads and are 
more satisfactory under impact. They 
tend to have a longer life, and are 
quieter in operation. Although their 
radial thickness is small, they are longer 
than most ball or roller types. Plain 
bearings may be run at high 
if suitably designed, and are 
relatively inexpensive. Ample 
lubrication is necessary, not 
only to reduce friction, but 
also for cooling purposes. 
Their frictional resistance is 
relatively high under cold 
starting conditions. 


Piss: bearing design and appli- 


Properties of materials 

The next question, if plain 
bearings are selected, is what 
properties are required in 
materials to be used for a 
given application. However, 
before this can be settled, it is 
necessary to know exactly 
how a bearing functions. Such 
knowledge, together with an 
appreciation of the mechanical 
properties of the alloys 
available, leads to an under- 
standing of the factors 


that influence the choice of materials. 

It is well known that if, because of 
journal loading, a rotating shaft is 
eccentrically positioned in its bearing, 
the rotational motion gives rise to a 
hydrodynamic wedge effect, that is, a 
tendency to draw the lubricant between 
the loaded faces, Fig. 1, and to float 
the shaft on the oil film. This is 
termed full fluid lubrication, which is 
a state in which there is no metal-to- 
metal contact between the bearing and 
the shaft. If the speed of rotation falls 
or the load increases, the shaft may 
break through the oil film so that there 
is metallic contact at high points 


Fig. 1. Hydrodynamic wedge effect 


between it and the bearing. This con- 
dition is termed boundary lubrication. 
However, the oil molecules held in the 
interstices between the peaks of surface 
roughness and adsorbed in the outer 
layers of the materials still fend off the 
surfaces unless excessive heat is 
developed by friction. 

Under conditions of full fluid lubri- 
cation, there is little to choose between 
the different bearing materials. How- 
ever, during starting from rest, or 
under exceptionally heavy loads, par- 


speeds, Yticularly under the pulsating types of 


Fig. 2. A sectioned white-metal bearing showing foreign matter 


embedded below the surface 


loading experienced in automobile 
engines, metal-to-metal contact may 
take place and boundary lubrication 
conditions obtain. In these circum- 
stances, the materials used play an 
important part so far as durability and 
frictional characteristics are concerned. 
Moreover, by a_ suitable choice of 
material, the onset of boundary lubri- 
cation may be delayed. 

The two major requirements for 
bearings operating under boundary 
lubrication conditions are that friction 
shall be as low as possible, and that 
wear, corrosion and other forms of 
failure shall be eliminated or at least 
reduced to a minimum. An etched 
surface is highly desirable because of 
its oil retaining characteristics. How- 
ever, chemical etching, using the lubri- 
cant as the corrosive agent, is out of 
the question because it would increase 
the rate of wear. Pre-etching would 
also be useless since the surface would 
become polished again after a very 
short time in use. For the same and 
other reasons, mechanical finishing 
such as honing is out of the question. 

The method adopted to obtain such 
a surface is to employ an alloy con- 
sisting of finely divided hard particles 
in a softer matrix. The tendency with 
these alloys is for the softer material 
to wear faster than the harder one, and 
the oil is held firmly in the interstices 
thus formed. There are a number of 
other equally important reasons why 
materials of this type are employed, 
but they will become apparent as the 
other properties of bearing metals are 
discussed. 

Good thermal conductivity is a 
desirable feature since it helps to 
prevent the build up of high local 
temperatures. These high tempera- 
tures reduce the viscosity of the oil 
between the rubbing surfaces and thus 
lower the film strength. As a result, 
metal-to-metal contact tends 
to follow, friction is increased, 
and failure may occur. Dur- 
ing the war, because conven- 
tional bearing materials were 
in short supply, German 
engineers experimented with 
plastics bearings for crank- 
shafts. Among the difficulties 
they experienced was the 
dissipation of the heat gener- 
ated, and this problem was 
never satisfactorily solved. 

One of the chemical pro- 
perties necessary is resistance 
to corrosion either by oxida- 
tion products of the oil or by 
certain additives. Other cor- 
rosive influences to be guarded 
against in some types of 
engine include those due to 
combustion products of an 
acid nature in the blow-by 
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Fig. 3. Variation of hardness with tempera- 
ture of lead-based bearing alloys 


gases, condensation, and sea_ water. 
The effects of corrosion are illustrated 
in Figs. 18, 20 and 22. When lined 
bearings are employed, the readiness of 
the materials used to bond together is 
an essential chemical property. Another 
property, about which little is known 
but which appears to be of considerable 
importance, is the ability of the 
bearing material to form solid metallic 
soaps by chemical action between the 
lubricant, or certain of its additives, 
and the metal surface. These soaps, it 
is suggested, act as solid lubricants. 
Under boundary lubrication conditions, 
shearing takes place in the soap films 
instead of in metal-to-metal welds as 
in dry friction. Some curves showing 
the frictional characteristics of different 
bearing materials are given in Fig. 9. 

The wear process that takes place 
under conditions of metal-to-metal 
contact was described in Part I of an 
article entitled “Cylinder Liner Design” 
which appeared in the September 1953 
issue of Automobile Engineer. Briefly, 
the high points on the two rubbing 
surfaces weld together, and subsequent 
shearing below the surface of one or 
other of the metals is the cause of wear. 
Therefore, it is an advantage if oxide 
films inhibiting the welding of the two 
metals are formed on the surfaces. 
These films tend to be more effective 
if the underlying metal is not so soft as 
to yield and thus fail to provide 
adequate support for them. It is essen- 
tial that the hardnesses and melting 
points of the shaft and the bearing 


Fig. 7. A photo-micrograph of the structure of tin-based white 


metal 
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a, silver c, Satco 
should differ widely: if they are equal 
can be considerable because 
shearing takes place in both com- 
ponents and the surfaces tend to 
become rough. 

In order that the bearing may have 
a high load-carrying capacity, the 
material should have a high compres- 
sive strength at operating temperatures. 
Although it is desirable that the hard- 
ness should be well maintained over 
the range of operating temperatures, 
Figs. 3, 4, 5 and 6 show that this con- 
dition is not satisfied by many bearing 
materials. Another important feature is 
that adequate fatigue resistance should 
be well maintained up to the maximum 
temperature likely to be experienced. 
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Fig. 5. Variation of hardness with tempera- 
ture of tin-based alloys 


Some fatigue failures are illustrated in 
Figs. 15 and 19. 

A low modulus of elasticity is desir- 
able in order that elastic deformation 
may take place under maximum loads. 
This is an advantage because it allows 
the bearing surface to conform to the 
shaft when it is deflected elastically 
under explosion pressures or inertia 
loads, that is, neither permanent dis- 
tortion of the bearing surface nor 
increases in clearance take place. A low 
yield strength is also desirable to permit 
permanent deformation during the 
running-in period when the shaft is 
bedding into the bearing, and also in 
order that large particles of hard foreign 
matter may embed level with or below 
the surface of the bearings, Fig. 2. In 
practice, the yield strength, or elastic 
limit, must be high enough to support 
the design loads without permanent 
deformation, but at the same time, it 
must be low enough to permit local 
permanent deformation under exces- 
sively high bearing pressures. 

When shell-type bearings are used, 
the coefficient of expansion of the lining 
should be similar to that of the backing, 
and to the bearing housing material 
which is usually cast iron or aluminium. 
The bearing alloys should also have 
good casting and melting properties. 
That is, their composition should 
remain stable on remelting, they should 
not be subject to excessive drossing, 
nor should dimensional changes occur 
at any time subsequent to casting. It is 
also an advantage if the bearings can 


Fig. 8. A photo-micrograph of the structure of lead-based white 
metal 
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be used in conjunction with a rela- 
tively soft crankshaft. Last, but cer- 
tainly not least, the bearings should be 
economical to produce. 


Practical materials 

Tin- and lead-based babbitts. The 
term babbitt is generally used to 
include alloys ranging in composition 
from 90 per cent or more of tin, with 
no lead, to 80 per cent lead and less 
than 5 per cent of tin. Other elements 
present, to make up the total of 100 
per cent, include antimony and copper 
which are usually added as hardening 
elements. Cadmium, nickel, arsenic and 
tellurium are occasionally included. 
The properties of these babbitts vary 
with composition, but in general, all 
are soft enough to give good conform- 
ability and embeddability. They hold 
a lubricant film tenaciously and show 
little tendency to seizure. In addition, 
they are easily cast and may be bonded 
readily to steel or bronze. Corrosion 
troubles are practically non-existent, 
and bearings made of these materials 
may be used satisfactorily in conjunc- 
tion with relatively soft steel shafts. 

The principal disadvantage associated 
with these white metals is that thei 
strength decreases rapidly with increase 
of temperature, so that they are liable 
to spread under high steady loads or to 
crack under fluctuating loads. However, 
by using bearings of large enough area 
to restrict the maximum pressures 
obtained, and by supplying them with 
adequate quantities of oil for cooling 
purposes, these alloys can be made to 
give satisfactory service under all but 
the most stringent conditions. As a 
general rule, it is good practice to use 
white metal wherever possible. Never- 
theless, if space requirements limit the 
size of bearing that may be used, and 
if the loads are relatively high, such as 
in diesel engines, it may be necessary 
to use one of the stronger materials, 
such as the copper-lead and lead-bronze 
alloys. So far as cost is concerned, the 
price ratio of lead-bronze lined bear- 
ings to white metal lined ones is about 
ra 

Tin-based babbitts. All the high-tin 
babbitts in common use are based on 
the tin-antimony-copper system. The 
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Fig. 9. Curves showing how friction varies 
with velocity in lubricated bearing metals; 
a, copper-lead b, cadmium-based alloy c, lead-based 
alloy d, tin-based alloy 
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Fig. 10. Part of tin-antimony-copper system; 


, matrix + SbSn 
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and Cu,Sn, secondary 


structural characteristics of this system, 
when the tin content is high, are shown 
in Fig. 10. Most bearing metal alloys 
are represented on the extreme right- 
hand side of the diagram. Those in the 
lower area consist of a pseudo-eutectic 
matrix carrying dendritic Cu,Sn,, while 
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Fig. 11. The dendritic structure of chill-cast copper-lead 


alloys in the upper area have the same 
constituents, but cubic crystals SbSn 
are included, Fig. 7. As the copper or 
antimony content is increased, the 
hardness and tensile strength rise, 
while the ductility falls. The fatigue 
strength, as determined by Wohler tests 
or by Schenk alternating-bend tests, 
also increases as the percentage of 
antimony and copper rises. However, 
the resistance of these alloys to crack- 
ing in service does not seem to be 
directly related to the fatigue strength 
as determined by these methods. It 
would appear that at present the rela- 
tive resistance to cracking of tin-based 
alloys can only be compared on a basis 
of experience. This indicates that the 
tendency to crack increases as the per- 
centage of antimony and copper is 
decreased. 

If lead is added to these alloys, a 
peritectic complex is formed, with a 
melting point of about 185 deg C, that 
is, about 40 deg C below that of the 
rest of the alloy. This, to a certain 
extent, reduces the strength at elevated 
temperatures, and the result is that 
wiping tends to take place under heavy 
loading. Lead may also give rise to 
minute shrinkage cavities in the alloy, 
a coarsening of the Cu,Sn, dendritic 
structure, and a reduction in bond 
strength. Therefore, specifications for 
high-tin alloys usually stipulate that the 
lead content shall be restricted to 0-5 
per cent or lower. However, it is prob- 
ably only where severe conditions of 
loading are likely to be experienced 
that this restriction of lead content is 
necessary. 

The addition of cadmium increases 
the hardness, tensile strength and 
fatigue strength of these alloys, thus 
reducing the tendency to failure by 
spreading or cracking. If the lead con- 
tent is not restricted to about 0-25 per 
cent when cadmium is present, a 
ternary eutectic with a melting point 
of 150 deg C is formed. Nickel is some- 
times added to increase resistance to 
cracking, but if the other constituents 
include cadmium, it must not be more 
than 0-2 per cent. Zinc, aluminium and 
bismuth are all detrimental. 

Lead-based babbitts. These are not 
so expensive as tin-based alloys. Most 


Fig. 12. Unchilled copper-lead with a dendritic structure 





Fig. 13. 


of them, as the operating temperature 
increases, lose hardness more rapidly, 
but alloys of this type have been 
developed which are claimed to have 
properties nearly as good as those of the 
tin-based babbitts. However, it would 
appear that tin-based babbitts retain a 
boundary lubricant film better than 
lead-based alloys and their thermal 
conductivity is higher On the other 
hand, lead-based alloys are more diffi- 
cult to line into bearings because of 
their tendency to drossing and segrega- 
tion, and a satisfactory bond is rather 
more difficult to obtain. 

Most of the lead-based alloys in 
commercial use are in one of two 
classes. The first includes those con- 
taining 12-18 per cent antimony and 
up to 5 per cent tin. In these alloys the 
primary crystals consist of an antimony- 
rich solid solution, and the soft matrix 
is mainly a ternary eutectic of phases 
approximating to lead, antimony and 
SbSn. The second class of alloys also 
contains about 12-15 per cent antimony 
but includes 10-12 per cent of tin. In 
these, the primary phase is SbSn in 
cubic form, while the matrix consists 
mainly of pseudo-binary eutectic of 
lead and SbSn, Fig. 8. This alloy 
generally has better properties than 
the first; its compressive and fatigue 
strengths are higher and it is more 
ductile. The solidus temperature of the 
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Fig. 16. Sintered 70/30 copper-lead 


Spheroidal lead grains in a copper-lead alloy 
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ntaining the ternary eutectic Is 
239 deg ¢ while those containing 
pseudo-binary eutectic have a solidus 
temperature of 246 deg C. 

To restrict segregation of both the 
antimony-rich and the SbSn_ primary 
crystals, which are less dense than the 
high-leat matrix, it is usual to add 
copper in quantities varying between 


alloys cc 


Fig. 15. Fatigue failure of babbitt lining 
0-5 and 2-0 per cent. Copper also has 
a slight hardening effect on these alloys 
and causes a marked increase in the 
liquidus temperature. Arsenic is some- 
times added to low-tin alloys to reduce 
segregation and increase hardness at 
normal temperatures. It is also claimed 
the tendency towards a fall 
elevated temperatures. 
However, arsenic seems to impair 
impact resistance and adhesion. 
Intermediate alloys. Alloys contain- 


to reduce 
in hardness at 


Fig. 1 
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Glacier LB9, 9 per cent lead-bronze 


ing 20 to 50 per cent tin have been used 
as bearing materials, but at elevated 
temperatures their properties, as indi- 
cated by mechanical tests, are inferior 
to both the high-tin and high-lead 
alloys. This is because their matrix con- 
tains the peritectic complex, which 
melts at about 180deg C. However, 
many cases have been cited in which 
the substitution of a high-lead alloy for 
an intermediate alloy has resulted in 
early failure. Therefore, too much 
reliance should not be placed on the 
tests of individual mechanical proper- 
ties. Experience suggests that wear 
resistance increases as the tin content 
rises. The intermediate alloys may be 
cast more readily than the high-lead 
alloys, and they are less prone to segre- 
gation. Moreover, the casting condi- 
tions are less critical so far as their 
effect on mechanical properties is 
concerned. 

Copper-based alloys. When the loads 
likely to be experienced are too great 
for white metal lined bearings, it is 
necessary to consider stronger materials. 
Those most frequently used are the 
copper-leads and lead-bronzes. Atten- 
tion should be drawn to the differentia- 
tion, which may be somewhat arbitrary, 
between these two classes of alloy. 
Copper-lead, as its name implies, is a 
metallurgical mixture of copper and 
lead; small percentages of tin or silver 


7. Sintered 60/40 copper-lead 
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Fig. 18. Fractured section of copper-lead lined bearing following 
The dark areas at the top are where oil has 
attacked the bearing metal 


a corrosion test. 


may be added, but the tin content does 
not exceed about 3 per cent. Essentially 
the alloy consists of a copper matrix in 
which are dispersed particles of lead in 
either dendritic, Figs. 11 and 12, or 
globular form, Fig. 13. The type of 
structure that develops depends upon 
the method of manufacture. On the 
other hand, lead-bronze is an alloy of 
copper, tin and lead, containing at least 
4 per cent tin and sometimes a little 
silver. The structure consists of a 
bronze matrix, in which the lead is 
dispersed 

Copper-lead is the softest of the 
copper-based materials, but it is harder 
and stronger than the babbitts. Because 
of its greater hardness and inferior con- 
formability and embeddability, it is 
technically desirable, and in some cases 
essential, that a hardened shaft is used. 
Care must be taken to ensure that grit 
and other abrasives cannot enter the 
lubricant, and larger running clearances 
must be provided. The lead particles in 
the alloy may be attacked by corrosive 
products of combustion or by acid 
additives that are present in some 
lubricants, so that an oil containing a 
corrosion inhibiting additive should be 
recommended for engines in which 
copper-lead bearings are employed. 
Corrosion may also be largely prevented 
by tin, lead or indium plating. In 
addition, the avoidance of high operat- 
ing temperatures may help. 
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Fig. 21. 


overlay and some embedded foreign matter. Note : 
was prepared for sectioning by electro-depositing copper on to it 


This sectioned trimetal bearing shows pick-up in the 
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Fig. 19. 


A section of a babbitt bearing, magnified 22 times, 
showing a typical form of fatigue cracking. Eventually the centre 


breaks away as may be seen in Fig. 15 


In order to increase the fatigue 
resistance of this alloy, tin may be added 
in quantities of 1 to 3 per cent. This 
also improves the casting properties, in 
that it reduces the tendency to segrega- 
tion, but to some extent it reduces 
conformability. Since the tin enters 
the copper and not the lead, it does not 
improve corrosion resistance. Powder 
metallurgy may be used to increase the 
lead content of the alloy to more than 


Fig. 20. A lead-bronze bearing after a 


severe corrosion test 


40 per cent. This percentage is the 
limit imposed by the more conventional 
methods of alloying metals because the 
lead, when added in larger quantities, 
tends to segregrate. 

The sintered powder alloys have a 
different structure from the spheroidal 
or dendritic types already mentioned. 
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Opinions differ as to the relative merits 
of the three structures. Alloys con- 
taining spheroidal lead are often 
claimed to have greater fatigue 
resistance, but the lead in the sponge- 
like form of the sintered material is 
more continuous than in the other two, 
Figs. 16 and 17. This would appear to 
indicate that it may be easier for the 
lead to exude from the copper under 
local conditions of high loading. The 
same advantage may also be claimed 
for the dendritic structure, which is 
only slightly inferior in this respect. It 
is this property of lead, to exude and 
smear over the copper, which gives the 
alloy its good resistance to wear. The 
sequence of events is as follows: high 
local loading raises the temperature, 
the lead melts and, because its co- 
efficient of expansion is greater than 
that of the base metal, it exudes and 
smears over the copper, thus reducing 
the coefficient of friction and therefore 
the temperature. 

Lead-bronzes are not generally 
regarded as strong enough for use alone 
in crankshaft bearings, but must be 
reinforced by a backing of steel or other 
material. The structure of the Glacier 
Metal Company’s LB9 specification, 
which is a 9 per cent lead-bronze, is 
illustrated in Fig. 14. One of the 
difficulties associated with the produc- 
tion of these bearings is the prevention 
of segregation when bonding the alloy 
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Fig. 22. The black areas of this section are where the lead-bronze 
grains have been corroded. 
seen the grey areas depicting uncorroded grains 


Further below the surface may be 





to the backing, but powder 
metallurgy simplifies this 
problem. Alloys of this type 
are harder than the copper- 
lead ones. A _ typical lead- 
bronze alloy contains 20 per 
cent lead, 5 per cent tin and 75 
per cent copper. Its Brinell 
hardness is 45 and tensile 
strength 11 tons/in?. 

Probably the hardest of the 
copper-bearing alloys are the 
tin-bronzes, which contain 
10-15 per cent of tin and up 
to 1 per cent phosphorus. 
These are often termed phos- 
phor-bronzes. Over this range, 
the cast alloys have a duplex 
structure, consisting of hard 
particles in a softer and more 
ductile matrix. They are, 
therefore, analogous to the 
high-tin babbitts, but their 
hardness is much greater. Bearings of 
this material are generally used for high 
loads and low speeds. A hard journal 
is required, and the alignment must be 
good. 

Other bearing alloys. Alkali-hardened 
lead is one of those materials developed 
during the war as a substitute for high- 
tin alloys. One of the best known is 
Satco, containing 1-5 to 2 per cent tin, 
0-5 to 0-75 per cent calcium, and the 
remainder lead with traces of alu- 
minium, lithium, mercury and other 
metals. Another is Bahnmetall, the 
composition of which is 0-6 per cent 
calcium, 0-7 per cent sodium, 0-04 per 
cent lithium and the remainder lead. 
At room temperatures these alloys have 
properties similar to those of the high- 
tin babbitts but, since they have a 
higher melting point, they retain their 
hardness and strength better at elevated 
temperatures. The principal disadvan- 
tages of these materials are that melting 
and casting conditions must be care- 
fully controlled, considerable changes 
may occur on remelting, and they are 
subject to corrosion. 

The cadmium-nickel and cadmium- 
silver-copper alloys are rather harder 
and stronger than the tin- and lead- 
based babbitts, but they are not so good 
in these respects as the copper-based 


Fig. 23. 


Fig. 25. The surface of a lead-bronze bearing bored with a standard 


diamond-tipped tool 
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A surface photograph of a lead-bronze bearing bored 


with a Tungsten carbide tool 


alloy The Brinell hardness _ of 
cadmium-nickel at 100 degC is about 
18, as compared with 11 for a good tn- 
based material. There are three serious 
disadvantages to the cadmium-based 
alloy First, they are costly; second, 

















Fig. 24. Offset loads acting along the bolt 
axes, and the reactions at the abutting faces 


of the shells, tend to cause closure across the 
abutting faces of the cap and housing 


. 
SAMY 


they are susceptible to corrosion by 
certain constituents and impurities in 
lubricating oils; and third, because of 
their rapid rate of oxidation in the 
molten condition, drossing is serious 
and bonding is difficult. Even indium 
plating, to form a cadmium-indium 
alloy surface layer, is not entirely 
successful in preventing corrosion. This 
is because the indium tends to combine 
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with the nickel rather than 
with the cadmium and has a 
detrimental effect on the 
structure. 

With regard to aluminium- 
based alloys, two main lines of 
approach have been adopted. 
One was to develop alloys 
containing constituents such 
as iron, silicon and chromium 
to form a material having hard 
particles embedded in a rela- 
tively soft aluminium - rich 
matrix. The other has been 
to form an aluminium alloy 
containing a low melting 
point constituent, such as tin, 
as in the Rolls-Royce AC.9 
specification. 

The principal disadvantage 
of these materials is that they 
are relatively hard. For 
example, the Brinell hard- 
ness of RR AC.9 is about 70. It is 
generally considered that nitrided 
crankshafts, which are relatively expen- 
sive, must be used with this material. 
Another disadvantage is that the elastic 
limit of aluminium alloys is low, so that 
under repeated expansion and contrac- 
tion due to changes in the temperature, 
the bearings tend to yield in compres- 
sion and become loose in their housings. 
To overcome this, steel backed alu- 
minium shells have been tried, but with 
mixed success. 

Silver bearings have also been used, 
but they are expensive and the reports 
of results obtained appear to be some- 
what inconsistent. Zinc alloys are 
prone to seizure and are suitable only 
for moderate loads. Cast iron bushes 
ire sometimes used in certain applica- 
tions. 

This material has little embeddability 
or conformability, but there is a ten- 
dency for a graphite film, giving self- 
lubricating properties, to be formed on 
the bearing surface. For this reason, it 
is satisfactory to run a cast iron spindle 
in a cast iron bush. 


Pre-finished, post finished, and 
run-in bearings 
When pre-finished bearings are 
employed, scraping, boring and hand 


Fig. 26. A section through the bearing of Fig. 25 shows that the 
grains are not deformed 
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Fig. 27. This section of the bearing illustrated in Fig. 23 shows 
how the Tungsten carbide tool has deformed the copper grains, 
which have sealed off the lead 


fitting are not only unnecessary but 
may also be positively damaging. The 
main advantages of this type of bear- 
ing are, of course, ease of replacement 
and low assembly cost. Moreover, 
from the point of view of replacement, 
the connecting-rod bearings may be 
renewed without removal of the piston 
and rod assembly, and the main bear- 
ings without removal of the crank- 
shaft. When this procedure is adopted, 
care must be taken to ensure correct 
positioning of the locating tabs. The 
fitting of pre-finished bearings does not 
call for special equipment or for the 
“services of highly skilled mechanics. 
Therefore, replacement in the field 
presents no great problems. 

Among the disadvantages is the need 
for close tolerances in the housing 
bores and on crankpin and main 
journal diameters, as well as on bolt- 
hole and bolt diameters. In addition, 
running clearances will vary as 
between one bearing and another 
because of differences between the 
accumulations of tolerances in hous- 
ings, rod bores, crankpins, journals and 
bearing wall thicknesses. Another dis- 
advantage is that crankshaft misalign- 
ment due to distortion in service 
cannot be corrected by fitting new pre- 
finished bearings. 


Fig. 29. The surface of a copper-lead bearing bored with a diamond 
tipped tool, with a 10 deg positive rake 
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When bearings of 
the type that are 
bored or reamed in 
position are fitted, 
misalignment may 
be corrected during 
the final boring or 
reaming operation, 
and greater manu- 
facturing tolerances 
are permissible. 
Moreover, close 
limits can be speci- 
fied for the running 
clearances. This 
increases the effec- 
tive bearing area, 
and reduces impact 
loading and noise. 
Such bearings, 
however, also have 
their disadvantages. 
Replacement is a 
more difficult oper- 
ation requiring skilled labour. Piston 
and rod assemblies must be removed 
when replacing big-end bearings, and 
the engine must be taken out of the 
chassis to bore main bearings in line. 
In addition, relatively expensive boring 
and reaming equipment is required. 
This presents problems so far as field 


ay Sars 
iy vs 


Fig. 28. The fatigue cracks of this shell are 
due to flexing of the cap at a point adjacent 
to the shoulder 


repairs under difficult conditions are 
concerned. 

In small-quantity production, bear- 
ings are sometimes directly lined into 
their housings. The advantages and 
disadvantages of this type of bearing 
are similar to those already given for 


bearings bored or reamed in position. 
In addition, the materials normally 
used for connecting rods and caps are 
not usually the most suitable for white 
metal lining. As a result, the adhesion 
of the white metal to its housing may 
be inferior unless special and expensive 
lining techniques are employed. A 
further disadvantage of this type of 
bearing is that it is not possible to 
reduce the lining thickness to an extent 
adequate to increase its strength. 


Thick and thin-wall bearings 

A thin-wall bearing is defined in the 
S.M.M. & T. book of standards as one 
in which the wall thickness is such that 
the geometric truth of the working 
surface depends on the dimensional 
accuracy and truth of the housing. 
Accuracy of machining is therefore of 
prime importance when these bearings 
are employed, and the tolerances must 
be specified as down from the top 
limit. Close tolerances must also be 
maintained on the wall thickness. 
Nevertheless, the price ratio of thick- 
wall:thin-wall bearing shells is about 
331. 

Few materials, even when employed 
in thick-wall bearings, are strong 
enough to be used without some form 
of backing. The backing must be 
adequate to take most of the compres- 
sive and shear loads imposed on the 
shell. It must also be stiff enough to 
prevent local flexure, which may cause 
fatigue failures, Fig. 28. In order that 
the shear loads may be transmitted 
effectively from the lining to the back- 
ing, a good bond between the two is 
essential. Another important feature, 
particularly in thin-wall bearings, is 
that when they are assembled in the 
housing, the nip between the halves of 
the shell shall be adequate to give a 
good interference fit between their 
periphery and the bore in which they 
are carried. If relative movement 
takes place between the components, 
fretting fatigue of the steel backing 
may be experienced, Fig. 33, and as 
the assembly becomes looser, hammer- 
ing and local flexure result, and fatigue 
cracks tend to develop in the bearing 
surface. 

The should be of 
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Fig. 30. A section through the bearing illustrated in Fig. 29 shows 
that the tool has deformed the copper 





ZN/P 
Fig. 31. Curve showing how the coefficient 
of friction jz varies with the dimensionless 
parameter ZN/P 


a, boundary lubrication conditions 

b, the transition stage between boundary and full 
flow lubrication 

c, full flow lubrication conditions 


magnitude that the metal of the shell is 
strained almost to its elastic limit. This 
ensures that the fit is as tight as 
possible without causing yielding to 
take place. It is advisable to make a 
physical check on the assembly before 
passing it for quantity production, 
rather than to rely on the calculations 
made at the drawing board stage. 
Temperature effects must be carefully 
considered, particularly when  alu- 
minium housings are employed. In 
such designs it is essential to ensure 
that the nip needed to give the 
required interference fit when the 
engine is hot is not so great as to cause 
yielding of the aluminium housing 
when cold. Because of the great dif- 
ference between the _ coefficient of 


expansion of aluminium and that of 
bearing materials commonly used, it 
may be difficult to obtain an adequate 
interference fit, and generally a com- 


promise must be made between the 
conflicting requirements. 

When the bearing cap is assembled, 
the tensile loads acting through the 
axes of the bolts are offset from their 
reactions at the abutting faces of the 
halves of the shell, Fig. 24. This tends 
to cause closure across the ends of the 
cap, housing and shell, thus raising two 
high spots, diametrically opposite one 
another in the bore of the bearing. 
The consequent high local loading at 
these two points may cause failure. To 
avoid this, it is usual to machine what 
is known as a “joint face relief” over 
a length of about {in-) in from the 
abutting faces. The depth of the 
relief is about 0-0005 in-0-001 in at the 
joint face and it runs out to zero, 
The machining of this relief used to be 
a separate operation, but recently it has 
been effected during boring by nipping 
the halves in such a way that their 
ends close towards the bearing axis a 
distance of about 0-002in on the 
diameter. Even when exceptionally 
rigid caps and housing are employed, 
and there is no possibility of their 
deflecting, the joint face relief should 
still be incorporated to allow for the 
tolerances in the location between the 
cap and the rod or housing. 

Wherever possible, the backings, 
whether they are of steel or of other 
material, should be of plain cylindrical 
form. If oil transfer grooves are 
required, it is usually possible to 
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machine them in the housing or cap. 
In directly lined bearings, dovetails 
keying in the finings are undesirable, 
for they usually result in poor adhesion 
arising from differential expansion; in 
any case, they are unnecessary if the 
lining technique is sound. 

The question of thickness of lining 
to be used is important; for, as the 
thickness is decreased, the strength and 
fatigue resistance is increased. How- 
ever, this improvement in mechanical 
properties is accompanied by a 
decrease in embeddability and con- 
formability. In general, in road vehicle 
engines, there is little to be gained by 
adopting a lining thickness greater 
than about 0-10in. On the other hand, 
when designing shell-type bearings for 
high specific loading, much thinner 
linings are to be recommended. A 
practical disadvantage of very thin 
linings is that should failure occur, the 
resultant knock may not be readily 
audible and the shaft may suffer 
damage before the failure is detected. 
They are also less tolerant of edge 
loading 

A satisfactory degree of embedda- 
bility may be obtained with linings of 
0-005 in-0-008 in thickness, but it is 


Fig. 33 Fretting and corrosion have 
occurred on the back of this bearing shell 


generally considered that with this thick- 
ness conformability is not all that it 
might be. An increase in strength of 
50 per cent may be obtained by reduc- 
ing the thickness still further to 
0-002 in. In order to avoid damage to 
the shaft in the event of the failure of 
such thin linings, backings of a bronze 
material of high strength have been 
used, with satisfactory results in some 
cases, but not in others. 

Tri-metal — bearings have _ been 
employed to overcome the disadvan- 
tages associated with the lack of con- 
formability of shells having thin 
linings. In these, an overlay of softer 
metal is applied to copper-lead or lead- 
bronze linings in steel shells. Lead- 
indium or babbitt overlays are 
generally used for this purpose, and 
they are 0-001 in-0-002 in thick. This 
practice should not be confused with 
that of coating copper-lead or lead- 
bronze bearings with a lead flash, 
0-00025 in-0-0005 in thick, to assist 
running in. The shaft may break 
through the flash after a_ relatively 
short mileage, and this is sometimes 
mistakenly regarded as a symptom of 
failure of the bearing. A_ tri-metal 
bearing with foreign matter embedded 
in the overlay is shown in Fig. 21. 

Shell-type bearings are usually 
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Fig. 32. Typical curve, for operation at 
various speeds, showing permissible bearing 
pressures. Above the curve is the region 
of unstable lubrication and below it the 
region of stable lubrication 


located by means of a tab pressed out 
at one end of each half. The tabs are 
arranged one in front and the other to 
the rear of the central transverse plane 
of the bearing, and both register in 
slots milled in the abutting faces, 
usually on the same side, of the cap 
and housing. By virtue of this arrange- 
ment, it is impossible for the shells 
to be assembled so that the direction 
of rotation is such that the tabs both 
tend to ride out of their slots. In prac- 
tice, the interference fit between the 
shell and the housing should be 
adequate for location, although the 
abutment between the ends of the tabs 
and the adjacent faces of the cap and 
housing helps to make the location 
more positive. When thick shells are 
employed, dowels are sometimes used 
for location purposes. These should be 
stepped, the larger diameter portion. 
registering in the housing and the 
smaller one in the bearing so that 
there is no possibility of the dowel 
moving and damaging the shaft. 


Surface finish and protection 

In general, whenever relatively pure 
lead crystals are present in bearings, 
such as in copper-lead or lead-bronze, 
or if a lead overlay is employed, there 
is a danger of failure of the bearing by 
corrosion, Figs. 18, 20 and 22. This is 
more marked if oil temperatures are 
high, and with certain types of oil. 
Where copper-lead bearings are em- 
ployed, sump temperatures should 
certainly be less than 150 deg C, for 
the rise in temperature to be expected 
between the time when the oil is drawn 
from the sump and when it is dis- 
charged from the bearing is of the 
order of 30 deg C. 


Fig. 34. Shaft deflection has caused partial 
failure at one end of this shell 
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A number of surface plating pro- 
cesses are employed for the prevention 
of corrosion. One is the already men- 
tioned indium plating treatment of 
bearings made from cadmium-based 
alloys. On lead overlays, an indium 
plate of such a thickness as to» form, 
upon subsequent diffusion heat-treat- 
ment, a lead-indium alloy containing 
10 per cent indium is frequently em- 
ployed. A_ lead-tin alloy containing 
about 3 per cent of tin is also corrosion 
resistant; it may be applied either in 
a manner similar to the indium coat- 
ing already referred to, or by direct 
electrolytic co-deposition of lead and 
tin in the correct proportions. Steel 
backings are frequently tin-plated to 
prevent corrosion which may have the 
effect illustrated in Fig. 33. 

Surface finish is not of great import- 
ance in babbitt bearings because of 
their good conformability. However, 
the general practice adopted by Glacier 
Metal Co. Ltd. is to machine all bear- 
ings with a diamond pointed tool 
cutting at high speed. The speeds are 
in the order of 2,000r.p.m. for a 2 in 
diameter bore; however, in most cases 
they may be reduced to about 1,000 
r.p.m. with satisfactory results. This 
method of machining gives a good 
appearance to the finished product, but 
for other reasons it is essential for 
copper-lead and lead-bronze bearings 
to be machined in this way. 

In bearings made of these materials, 
there is a tendency, when slow speeds, 
or tools with dull cutting edges are 
employed, for the grains of copper to 
deform at the surface and seal off the 
lead, Figs. 23, 27, 29 and 30. The keen- 
edged diamond-tipped tools tend to 
cut the grains cleanly, and when high 
speeds are used, the inertia of the sur- 
face metal helps to prevent deforma- 
tion. Figs. 25 and 26 illustrate the 
results obtained with diamond-tipped 
tools of standard form. 


Journals 

The first essential in the design of 
shafts and journals for use with plain 
bearings is that their stiffness and sup- 
port arrangements shall be such that 
there is no possibility of their deflect- 
ing unduly and imposing high local 
loads on one or more of a row of bear- 
ings, or on one part of a single bearing. 
Of equal importance, of course, is that 
the bearing housings and surrounding 
structure shall be suff enough. An 
example of a bearing failure due to 
shaft whip is shown in Fig. 34. 

Journal hardness is also an important 
consideration. Any steel that is strong 
enough for crankshafts is also suitable 
for use with babbitt bearings. With 
copper-lead, 220 Brinell hardness is 
about the lowest that is desirable and 
higher figures are preferred. However, 
graphitic cast iron crankshafts give 
good service when used with copper- 
lead bearings, and this is probably due 
to the presence of graphite on the 
working surface and to the retention of 
oil in the interstices between the sur- 
face grains. With lead-bronze, nitrided 
or Tocco-hardened crankshafts are 
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called for, and a figure of about 550 
Brinell gives satisfactory results. In 
passing, it may be as well to mention 
that the spraying of 0-7 per cent carbon 
steel on to journals and crank pins, to 
make good any wear that may have 
taken place during service, is satisfac- 
tory only with white metal lined bear- 
ings. It has been applied where copper- 
lead shells are employed, but with 
mixed results. 

With certain alloy iron and _ steel 
crankshafts, a feature that is frequently 
overlooked is that the grinding opera- 
tion tends to give a minute saw-tooth 
finish. If the bearing runs against this, 
wear and seizure may result, particu- 
larly with the harder bearing materials. 
A micro-examination of the  cross- 
section of a ground sample of the 
material used will indicate which way 
to grind the journal surface. 


Lubrication and running clearances 
In Fig. 31, a typical bearing perform- 
ance curve is illustrated and it shows 
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Fig. 35. Velocity distribution curves in an 
oil film separating two bearing surfaces 


Top, with uniform pressure distribution 

Centre, with the flow proceeding against a pressure 
gradient 

Bottom, flow assisted by the pressure gradient 


the coefficient of friction » plotted 
against the dimensionless parameter 
ZN/P, or kinematic viscosity of the 
lubricant x the velocity of the rubbing 
surfaces load The section “c” 
represents the condition of full fluid 
lubrication while that at “b” is the 
intermediary stage, obtained as the 
change to boundary lubrication condi- 


tion at “a” is approached. From this, 
it can be seen that if Z and P are more 
or less constant, a reduction in speed 
under full fluid lubrication conditions 
lowers the friction until the stage “b” 
is reached. ‘The shaft cannot run for 
long under this intermediary condi- 
tion because friction increases sharply 
as velocity is reduced. This not only 
in itself tends further to reduce the 
engine speed, but it also increases the 
rate of generation of heat. Under these 
conditions the viscosity becomes less, 
further lowering the value of the para- 
meter ZN/P so that there is a tendency 
to change to the boundary lubrication 
conditions at “a.” 

The aim, therefore, is to design 
bearings to operate under conditions 
remote from the point where unstable 
lubrication begins. Nevertheless, dur- 
ing starting and stopping, the change 
from full fluid to boundary lubrication 
inevitably occurs. Since the viscosity 
of the lubricant varies with tempera- 
ture, the balance between heat genera- 
tion and dissipation must be taken into 
account when deciding the permissible 
operating conditions of a bearing. 

For this reason, pressure/velocity 
curves for materials are of little help 
in the design of bearings for internal 
combustion engines. A typical curve, 
obtained from experimental results 
showing bow permissible pressures 
vary with speed, for a constant value of 
ZN/P=4-0, is given in Fig. 32. The 
area above the curve represents con- 
ditions of unstable lubrication while 
below it, the lubrication conditions are 
stable. From the illustration, it can be 
seen that as the r.p.m. increases from 
zero, the permissible load increases 
rapidly until conditions of full fluid 
friction are obtained. It then falls off 
relatively slowly because of the higher 
temperatures developed as the engine 
speed increases, until finally it is the 
stability and other properties of the 
oil, and not the strength of the bearing 
material, which impose the limit. 

Under the sparsely lubricated con- 
ditions obtained for a very short period 
immediately on starting up, the shaft 
normally runs partly on films of oil 
held in the interstices and partly on 
metallic soaps, formed on the surface 
of the bearing metal and/or on the 
journal. These metallic soaps have 
been mentioned earlier in this article, 
but at this stage it is necessary to give 
further details concerning them. 

Modern lubricating oils contain a 
number of different classes of 
additives. One of these is the fatty 
acids, and another is the E.P. additive 
range which may include chlorides, 
phosphides and sulphides. These 
additives attack the surfaces of the 
bearing and journal and leave on them 
films of chemically attached molecules, 
which are the soaps referred to. The 
pressures required to penetrate these 
films can be very high, and since the 
soaps have a relatively low shear 
strength, shearing takes place in the 
soap films rather than in the metal, and 
the resistance to motion is low. 


If surface contact does occur, 
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Fig. 36. Curves showing oil film pressure 
distribution over the length of a plain and 
grooved bearing 


chemically active bare patches of metal 
are exposed. ‘These are immediately 
attacked by the E.P. additives which, 
because their radicals have a greater 
affinity for the exposed material, form 
metal salts. For a very short period 
the salts prevent further metal-to- 
metal contact, but they are subse- 
quently acted upon by the fatty acids 
which re-form the soap film. 

As the engine continues to gain 
speed after starting, and the full flow 
of oil begins to pass through the bear- 
ings, the final stage in the lubrication 
process is established. Under these 
conditions, hydrodynamic wedges are 
formed and full fluid lubrication 
develops. However, when running at 
full load, boundary lubrication may 
again occur during parts of the cycle 
notably when the gas pressure loads 
are at their peak. 

One of the main essentials, so far as 
oil supply is concerned, is the avoidance 
both of cavitation of the oil, and the 
drawing of air into the bearing. It is, 
therefore, necessary to understand the 
laws governing the flow of oil between 
the two surfaces. Under conditions of 
constant pressure, when there is 
relative motion between two surfaces 
separated by a film of oil, the flow 
diagram showing the velocity distribu- 
tion in the oil film is a straight line, as 
in Fig. 35 (top). If, on the other hand, 
there is an increase of pressure, that 
is, the flow takes place against a 
pressure gradient, as might happen as 
a result of a hydrodynamic wedge 
effect, there is a tendency for the 
diagram to take a convex form, as 
in Fig. 35 (centre), and if the pressure 
decreases, the curve is of concave 
shape, Fig. 35 (bottom). 

However, when calculating the head 
of oil, or spouting pressure, necessary 
to ensure that the bearing is adequately 
supplied, it is usual to assume that the 
straight line diagram applies, Fig. 38. 
Thus, the mean oil velocity is half the 
rubbing velocity of the journal relative 
to the bearing. In fact, the 
formula used to estimate the 
head required is v~— ¥ 2gh, 
where v is the mean velocity 
of flow in feet per second, g 
is 32, and h is the head of 
oil in feet. This head is 
usually small by comparison 
with that required to over- 
come the viscous friction in 
the oil feed passages. In 
big-ends, centrifugal force 
tends to increase the pressure 
head of the oil. So far as 
possible, the oil hole in the 
journal should break through 
the surface at a point well 
away from the area of maxi- 
mum _ prolonged load and 


Fig. 39. 
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it should be in the diverging part of 
the clearance formed when the shaft 
is running eccentrically under load. 
If it is located in the converging 
portion, it may reduce the effective- 
ness of the hydrodynamic wedge and 
there may be a tendency for the oil 
to be pumped out of the bearing 
through the hole. 

The Cleveland Graphite-Pronze Co. 
have recommended, in a book entitled 
“Sleeve Bearing Materials,” published 
in 1949 by the American Society for 
Metals, that the flow through crankshaft 
bearings should be 30 gallons per 
minute, per square inch of leakage area. 
The clearance adopted depends on the 
bearing diameter and material. In 
general, larger clearances are required 
with copper-based alloys because of 
their relatively poor embeddability and 
conformability as compared with the 
babbitt materials. This is not only to 
leave a greater space between the 
surfaces for the passage of foreign 
matter, and to allow for shaft deflec- 
tions, but also because more frictional 


4 


Fig. 38. A straight line distribution is 
assumed when estimating spouting pres- 
sures, and ab represents the mean velocity 


heat is generated by copper-based 
alloys under boundary lubrication con- 
ditions, so a larger quantity of oil must 
be passed through to carry away this heat. 

The following running clearances for 
thin-wall bearings have been recom- 
mended by the Big Six Standardization 
Committee. In white-metal main 
bearings, the clearance should be 
0-001 in for shafts of up to 2} in 
journal diameter + 0-0005in for every 
additional inch or part of an inch of 


Foreign matter issuing from the ends of the spreader 
groove in the white metal-lined shell, on the left, has scored the 
bearing. The two shells on the right show how damage is localized 

when no 


spreader groove is incorporated 
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Fig. 37. Erosion has caused this failure 


journal diameter. When copper-lead or 
lead-bronze lined bearings are em- 
ployed, the basic clearance should be 
0-002 in, with the same increments as 
for white-metal for every additional 
inch or part of an inch of journal 
diameter. 

In connecting-rod bearings, which are 
subject to greater impact and recip- 
rocating loads than are main journals, 
the following recommendations are 
made. With white-metal, the basic 
clearance is 0-0005 in for crank pins of 
up to 2} in diameter +0-00025 in for 
every additional inch or part of an 
inch. ‘The basic clearance of copper- 
lead or lead-bronze linings is 0-002 in 
and the increments are the same as for 
the white-metal lined big-end bearings. 
By selective assembly, the clearance 
may be reduced, to suit special require- 
ments, to about 0-0005in per in 
diameter. This may be necessary, for 
bearings running at very high speeds, 
in order to reduce the tendency to 
change from lamina flow to turbulent 
flow of the oil. 

The empirical formula used by the 
Glacier Metal Co., Ltd., for making a 
first approximation of the clearances 


required is: c inches per inch 


/ 8+ k 
100,000 


diameter, where c=the clearance, and 
k is a constant, which ranges from 20 
for white-metal to 40 for copper-lead 
with a lead overlay, and 60 for plain 
copper-lead bearings. It must be 
emphasized, however, that the results 
obtained by the use of this formula are 
only a rough guide and the figure may 
be altered to suit considerations 
peculiar to each application. The figure 
obtained is a minimum clearance, the 
maximum one being determined by the 
build up of tolerances. The tolerances 
recommended by the Big Six Stan- 
dardization Committee are 0-0005 in 
for housings and for journals. The top 
limit for the journal is the minimum 
housing diameter, minus 
twice the maximum. thick- 
ness of the bearing wall, 
minus the diametral running 
clearance. The tolerance for 
thin-wall bearings is generally 
0-00025 in, that is 0-0005 in 
on the diameter. 

The bearing length : dia- 
meter ratio is important so 
far as lubrication is con- 
cerned. If the bearing is too 
short, there is a tendency for 
the oil to pass out at the ends 
before being carried com- 
pletely round the journal. On 
the other hand, if it is too 
long, it may be difficult to 
cool the bearing adequately. 
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The optimum ratio is approximately 
0-6:1. However, for intermediate main 
journal bearings, ratios of 0-3:1 are 
common. Two main considerations 
govern the length:diameter ratio. One 
is the speed of rotation and the other is 
the space available. For high speed 
engines, a smaller length:diameter ratio 
is desirable than for low speed ones, 
partly in order to reduce the frictional 
losses and partly because the tendency 
for the oil to be swept round the 
journal, rather than to pass out at the 
ends, is greater. 

As a general rule, in all bearings the 
oil supply should be such as to restrict 
the bearing temperature to at least 
100 degC below the lowest melting 
point of the phases in the alloy. When 
tin-based white-metal bearings are 
employed, the highest sump tempera- 
ture should be about 130 deg C, 
although some engines do run hotter 
than this. The limit when lead-based, 
white-metal bearings are fitted is 
150 deg C. With copper-based bearing 
materials, the limit is almost invariably 
set by the lubricating oil. However, it 
is generally recommended that sump 
temperatures of 150 degC should not 
be exceeded unless special oils are 
employed. In gas turbine applications, 
temperatures as high as 250 deg C have 
been allowed in the bearings, but 
under these conditions, as indeed under 
all others, the variation of strength with 
temperature of the bearing metal must 
always be considered. 

So far as oil holes and grooves are 
concerned, the ideal is to have none at 
all on the bearing surface because they 
have an adverse effect on the oil 
pressure distribution over the length 
of the bearing. The exception to this 
rule in internal combustion engines is 
the gudgeon pin bearing, which will be 
discussed later. ‘Typical oil pressure 
distribution curves are given in Fig. 36. 
It can be seen that in a plain bearing, 
the distribution is approximately para- 
bolic over the length of the journal; 
however, if an annular groove is incor- 
porated, the pressure tends to be nearly 
zero over the grooves and the distribu- 
tion is represented by two parabolas, 
one each side of the groove. It can be 
seen from the illustration that the total 
area of the pressure diagram of the 
grooved bearing is less than that of the 
plain one, so that the load carrying 
capacity of the oil film is also less. 

Sometimes it is necessary to furnish 
an oil transfer passage round a bearing, 
for instance, to carry oil from the big- 
end up to the small-end of a connecting 
rod. Under these conditions it is better 
from the point of view of the bearing 
load carrying capacity if the groove is 
machined in the cap half of the shell 
only, and the oil is carried away from 
the ends of the groove by drillings or 
a groove in the rod. If grooves are cut 
in both halves of the shell, that in one 
half is often offset slightly from the one 
in the other half, in order to avoid a 
ridge forming round the journal as it 
wears. Other devices have been 
adopted, such as machining the grooves 
at an angle instead of parallel to the end 
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faces of the bearing. However, this 
measure is not suitable when the 
length: diameter ratio is small because 
the ends of the groove tend to come 
so close to the ends of the bearing that 
an undue leakage of oil tends to occur. 

Spreader grooves are sometimes 
employed. Some are incorporated to 
spread oil over the surface, but these 
are neither necessary nor, because of 
the tendency for excessive leakage from 
the ends of the grooves, are they 
desirable. Others are intended to trap 
foreign matter that may be in the 
lubricant and to discharge it from the 
ends of the groove out of the bearing. 
As can be seen from Fig. 39, larger 
particles of foreign matter do not pass 
out of the bearing with the oil, but 
are carried round between the shaft and 
bearing, causing excessive scoring. This 
tends to spread the scoring over the 
entire length of the bearing, instead of 
allowing the particles all to run in more 
or less the ‘same groove, as is the 
case when they enter directly from the 
oil inlet hole. 

An unusual type of failure is illus- 
trated in Fig. 37. This is believed to 
have been caused by erosion, that is, 
partly by abrasive particles in the oil 
and partly by corrosion. It would 
appear that the particles have alter- 
nately embedded into the metal during 
the power stroke, and then freed under 
a subsequent light load part of the 
cycle, and moved round and embedded 
again a little further along the circum- 
ference, and so on. 

The exception, already mentioned, 
to the no groove rule is the case of 
bearings in which the relative motion 
between heavily laden rubbing surfaces 
is of an oscillatory nature; as the small- 
end bushes. In this application, because 
of the oscillatory motion, oil is not 
drawn round the pin, as is the case 
with crankshaft and big-end journals. 
Moreover, impact loads tend to squeeze 
the oil from between the surfaces. 
Under these conditions, because the 
speed of rotation is small, the cooling 
requirements are not great and there- 
fore a limited oil supply, such as that 
afforded by splash, is adequate. How- 
ever, in some cases, notably in two- 
stroke diesel units, where the recovery 
period after each power stroke is too 
short for the oil film to re-form, it is 
desirable to machine spreader grooves 
in the bush, spaced apart such a 
distance that together, these grooves 
wipe the whole surface of the pin. 
Their function is to provide a con- 
tinuous supply of oil to maintain a 
film of oil between the’ running 
surfaces. 


SHOW ISSUE 


The extra issue of ‘‘The Automobile | 
Engineer’’, containing a critical review | 
of the developments exhibited at the 
Motor Show will be available on 
Wednesday, 25th November, price 3/6. 

It will deal with all aspects of current 
design, and will be fully illustrated. 


Bearing pressures of up to 6,000 
lb/in? are allowable in small-end bear- 
ings and they are usually of high-tin 
lead - bronze, or phosphor - bronze. 
Lined steel bushes are economical. The 
running clearance is about 0-0003 in, 
and because of this small clearance it 
is usual to ream the bushes to size 
after they have been pressed into the 
small end. When aluminium alloy rods 
are employed, it may be difficult to 
obtain an adequate interference fit 
because of the differential rate of 
expansion as between the bearing and 
its housing. 


Some other practical considerations 

When, as in certain special applica- 
tions, exceptionally close clearances are 
adopted, running-in under light load is 
essential if satisfactory service is sub- 
sequently to be obtained. However, 
in quantity-produced engines, where 
normal clearances are incorporated, 
one hour of running-in is enough. In 
support of this assertion, experience 
obtained with reciprocating-type aero 
engines may be quoted. For these, a 
bench test of about four hours is given 
before they are despatched for installa- 
tion in an aircraft. They may then be 
called upon immediately to give 
maximum output under _ take-off 
conditions. 

With conventional materials and 
correctly designed bearings, seizure is 
rarely caused by anything other than 
dirty oil or by foreign matter intro- 
duced during assembly. Occasionally, 
seizure may be caused by housing or 
shaft deflections and, in this case, it is 
usually the edge of the bearing that 
shows signs of failure. Apart from 
corrosion, which has already been dealt 
with, the only other cause of failure is 
fatigue, and this may arise from two 
causes. The first is mechanical and the 
second thermal. Fatigue arising from 
thermal expansion and contraction is 
the more commonly met in service, and 
it usually arises in special circum- 
stances. A private car used in the 
normal manner may have a relatively 
small number of starts from cold as 
compared with a vehicle used for short 
delivery runs or on similar work. It is 
under these conditions of frequent 
reversal of thermal stresses that failure 
may occur. 

There is a marked difference 
between the requirements for bearings 
in private-car engines and those for 
commercial vehicles. Whereas the 
private-car engine is dismantled for a 
rebore perhaps every 30,000 miles, and 
it is a relatively simple matter then 
to change bearings if necessary, the 
commercial vehicle operator using 
linered engines expects to get a much 
longer trouble-free life from his 
vehicle. It is, therefore, the practice to 
design commercial vehicle power units 
for rated bearing pressures approxi- 
mately three-quarters of those adopted 
private cars. 

Acknowledgment is made to Glacier 
Metal Company Ltd. for providing 
illustrations and for other assistance in 
the preparation of this article. 
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ACCESSORIES AND COMPONENTS 


Recently Introduced Products of Continental Manufacturers 


NUMBER of new 
accessories were exhi- 
hited at this year’s Paris 


Show. Among them was the 
new Visurit toughened glass 
for windscreens. This is such 
a simple innovation as to give 
rise to the comment that it is 
surprising it has not been 
introduced long ago. As can 
be seen from the illustration, 
the screen is toughened in 
such a way that, should a 
stone hit it, fracture takes 
plice in the normal way, the 
glass cracking into myriads of 
very small pieces, which nor- 
mally remain in position in 
the frame, but in the Visurit 
glass, a circular panel opposite 
che driver remains undamaged, 
so that his vision is not com- 
pletely obscured. If, on the 
other hand, the stone hits the 
circular panel, star - shaped 
cracks appear in the panel, but 
the remainder of the glass 
remains clear and unaffected. 
This result is obtained simply 
by modifying the temperature 
of the air and the design of 
the jets directed at the circular 
panel during the toughening 
process. 

The S.1LA.G.A., Super- 
turbix air filter is also shown 
in an accompanying illustra- 
tion. Air enters the unit from 
between the vertical centrifuge 
tubes in the lower portion. A 
slot in the side of each tube 
directs the air round its 
interior periphery. Thus, the 
dust is centrifuged out and 
drops down into the container secured 
by means of toggle clips to the base. 


The S.1.A.G.A. Superturbix air filter in- 
corporates a number of centrifuge tubes 


Visurit toughened glass 


The Radiacarter Edac sump for the Simca Aronde has cooling 


elements on each side 


The cleaned air then passes up a tube 
that projects down into the centrifuge 
tube. Thence it passes into a_ large 
chamber through a conventional corru- 
gated felt filter to the engine air intake. 
The top of the filter container is secured 
by toggle clips so that the felt element 
may be removed easily for servicing 
purposes. It is claimed that 95 per 
cent of the dust is removed by the 
centrifuge tubes, and that most of the 
remainder is trapped by the felt 
element. In view of the fact that the 
size of the dust particles varies widely 
as between one locality and the other, 
it is difficult to see how such sweeping 
claims can be justified. However, the 
manufacturers presumably are hardly 
likely to offer such a complex filter 
arrangement unless it is, in fact, more 
than usually efficient. 

Exhaust brakes, although they have 
not been widely used in this country, 
are popular on the Continent. The 
Oetiker exhaust brake is operated by 
a Bowden cable control. Another cable 


Above, a clear panel remains when a 
stone strikes the windscreen or, below, if it strikes the panel, 
the damage is restricted to a small circular area 


also secured to the operating 
lever actuates, in a _ diesel 
engine, a fuel cut-off or, in 
a petrol unit, opens an air 
inlet between the carburettor 
and induction manifold. 
This brake has a two-stage 
action. First, an arm carrying 
a steel disc is swung over 
until the disc covers the main 
exhaust passage. This leaves 
a smaller by-pass passage still 
to be covered. In the second 
stage, another arm, also carry- 
ing a disc on the end, moves 
over and closes the by-pass port. 
This second arm incorporates 
two lugs that register one each 
side of the first, the cam 
action of which swings the 
arm over the by-pass port. 

Actuation of the injection 
cut-off and the air valve on 
diesel and petrol engines 
respectively are necessary, of 
course, to cut off the power 
when the brake is applied, 
and to avoid fuel flooding the 
induction system and 
cylinders. A two-stage action 
has been adopted in order that 
the hot exhaust gases may be 
cleared out of the system 
before the brake becomes 
fully effective. The operating 
instructions are, therefore, to 
place the control in the first 
position and then, after a 
pause, to move it to the 
second position. 

A new wheel, called the 
Monobloc-Aspir, is designed to 
assist the cooling of the brake 
drums. It is made of cast 
aluminium and_ incorporates large 
vanes and deflectors which are shaped 


A Radiacarter Edac sump and oil cooler for 
the Renault 4 CV 
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Two blowers, one for the interior heating system and the other 
for the burner, are employed in the Webasto heater 


so as to act as fan blades and eject the 
air outwards. This direction of flow 
has been adopted because there is a 
tendency for a slight build-up of pres- 
sure under the wheelarch, and it is 
better to make use of this pressure to 
assist the flow rather than to attempt 
to force the air in the opposite direc- 
tion against it. On the other hand, an 
outward direction of flow has the dis- 
advantage that it tends to throw water 
and mud from inside the wheelarch on 
to the wheel disc and coachwork. 
Engine oil temperatures may vary 
considerably as between summer and 
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the Edac_ cooler, 
which is supplied 
for a number of 
different French 
cars. The coolers 
consist of specially 
designed _ pressed 
steel sumps, to 
which are welded 
steel blisters fitted 
with a number of 
tubes with _ their 
axes parallel to the 
crankshaft axis. The 
ends of these tubes 
are welded to the front and rear walls 
of the blister so that air may pass 
through them and cool the oil which 
is in the blister and in the sump. It is 
well known that great care has to be 
taken in the construction of welded 
sumps to avoid seepage of oil through 
defective welds. There is also a danger 
of dirt clogging the tubes, but in this 
unit they are of relatively large 
diameter and may well be satisfactory. 
At the worst, an occasional hosing 
should keep them clear. 

A number of heaters were displayed 
at the Paris Show. Many take their 


Speed heater system for the Renault 4 CV 


winter and even greater variations exist 
between the temperatures experienced 
in units operated in different countries. 
Most manufacturers are mainly con- 
cerned with vehicles for temperate 
climates, and engines that are perfectly 
satisfactory under what are generally 
regarded in this country as normal 
conditions may suffer from high oil 
temperatures in some tropical climates. 

This has led to the introduction of 


In the Hot-Lix heater system a cast alu- 
minium jacket, bottom left, is clamped 
round the exhaust 


heat from the exhaust system instead 
of from the coolant water. The dis- 
advantage of units operated by coolant 
water is that they take a relatively long 
time to come into operation when the 
engine is started from cold. There is 
little doubt that the exhaust-heated 
type can be less expensive and quicker 
to become effective, but it has a serious 
disadvantage in that there is generally 
a danger of leakage of exhaust gas into 
the heater system. 

The Speed heater unit has been 
designed for the Renault 4CV. Air is 
driven, oy the fan, from behind the 
radiator, where under normal running 
conditions it is already warm, along a 
flexible pipe of large diameter and 
through a cast aluminium jacket round 
the exhaust pipe. Thence it passes out 
through another flexible pipe to the 
heater box positioned transversely 
under the rear seat. Two long steel 
pipes extend forward from this box to 
discharge the hot air underneath the 
front seat to warm the driver and the 
front passenger. The rear of the car 
is heated by radiation from the box 
and the pipes. 

Another heater for the Renault 4 CV 


The Oetiker exhaust brake, with the main 
passage almost closed and the _ by-pass 
passage open 


by a centrifugal blower driven in 
tandem in front of the dynamo pulley. 
Air is drawn into the centre of the 
blower and thence it passes radially to 
the collector ring and through a flexible 
rubber hose connection to the heater 
jacket clamped round the exhaust pipe. 
From here, it is directed into the 
normal Renault heater system. 

Heaters of the fuel-burning type are 
popular in some countries, particularly 
for coaches, but also to a lesser extent 
for private cars. The Webasto unit is an 
extremely well-designed heater which 
burns diesel fuel and is intended for 
use in coaches. Mounted, together with 
its 2-2 gallon fuel tank, on a metal base, 
it weighs 484 1b. Its overall length is 
25-6 in, its width 1s 19in and height 
11-8 in. 

The manufacturers state that the No. 
65 Webasto unit consumes 1} lb of fuel 
per hour and has a useful output of 
6,500 calories per hour. During the 
same period of time, the 80-watt motor- 
driven blower delivers about 4,750 ft? 
of air and the temperature difference 
between the air intake and the dis- 
charge to the distributor pipes is 
approximately 100 deg C. It is claimed 
that the thermal efficiency of the unit 
is in the order of 80-85 per cent. 

The heater consists of a cylindrical 
housing, at one end of which is the air 


Vanes and deflectors on the Monobloc-Aspir 


is the Hot-Lix heater. This is served #. wheel draw cooling air over the brake drums 


I 





inlet and at the other the air outlet, 
which encloses another casing contain- 
ing the burner, blowers, fuel pump and 
the electric motor driving them. After 
entering the inlet, the air is driven by 
a centrifugal blower along an annular 
passage between the outer casing and 
the motor and blower casing, which it 
keeps cool. Forward of this, in the 
same annular space, is a long heat 
exchanger ring over which the air 
passes to the discharge port. 

At the end of the inner casing, 
adjacent to the main air inlet, is the 
electric motor which drives in tandem 
the main blower and the fuel pump 
serving the burner. At the other end 
of the motor spindle is a_ smaller 
blower which draws air from an inlet 
in the side of the unit, and passes it 
into the combustion chamber. Housed 
in this chamber is the burner and also 
an electrically heated plug used only 
for starting. When the unit is in opera- 
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cars of this type at the Show was the 
Autobleu, based on the Renault 4CV 
chassis. The prototype of this vehicle 
was designed by Ghia, of Turin, and 
was first announced in May, 1953. 
Following its introduction, the French 
coachbuilder, Figoni, undertook to 
manufacture it under licence, and it 
is now marketed by Autobleu. 

This two-seater, hard-top coupé has 
a steel body. In this form there is 
plenty of luggage space behind the 
seats so that the disadvantage in this 
respect of the rear engine has been 
overcome. Additional space is also 
available under the bonnet. The only 
modification to the engine is a special 
fabricated induction and exhaust mani- 
fold, manufactured by Autobleu, to 
which is bolted a Solex downdraught 
carburettor with a 32mm choke. 

It is of some interest to compare this 
installation with that employed in the 
Antem, which is also a_ two-seater, 
fixed-head coupé based on the Renault 
4CV chassis. Both these models can 
be seen in the accompanying illustra- 
tions. Rather more modifications have 
been made in the power unit installa- 
tion in the Antem. The compression 
ratio has been increased, a Fram oil 
filter is incorporated, and a special inlet 
and exhaust manifold is fitted, together 
with a_ twin-choke, horizontal car- 
burettor. A metal shield has been inter- 
posed between the exhaust manifold 
and the dynamo, and the coil is 
mounted on a bracket on the frame 
instead of on the engine. A lead-in for 
the air intake duct in front of the rear 
wings has been formed by pressing a 
channel section in the door panel. This 
gives it an appearance of efficiency, 
although in this respect appearances 
are sometimes deceptive. 

Among the small sports two-seaters 
was the Pichon et Parat Panhard. This 
gives an impression of being extremely 
well streamlined, and although the style 
is undoubtedly sporting, it might not 
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tion, the ignited fuel and air mixture 
is blown against a conical diaphragm 
and through a hole in its centre. Heat 
is conducted from this diaphragm to 
the casing round which flows the clean 
air passing to the heater system in the 
coach. The hot combustion gases pass- 
ing through the hole in the centre of 
the diaphragm are carried through four 
large holes in the circumference of the 
casing.into the heat exchanger ring. 
This ring consists of two concentric 
tubes between which is formed an 
annular passage, closed at each end. 
After passing from one end to the other 
of this passage, the gases are discharged 
through a pipe which is welded to its 
periphery and passes through the outer 
casing of the unit. 

Two thermometers, one in the hot- 
air discharge port to the heating system 
and the other in the exhaust port, cause 
the motor to be switched off auto- 
matically should the unit become too 





(Continued from 


suit all tastes. The whole of the body 
panel, from the scuttle forwards, 
together with the bumpers and lamps, 
is hinged upwards to give access to 
the horizontally opposed, twin-cylinder, 
air-cooled Dyna Panhard engine, which 
is carried on a tubular frame. Acces- 
sibility to the power unit and to the 
front suspension components could 
hardly be better. 

A number of other small cars were 
shown. Among these was the Rovin, 
which is still being produced at a rate 
of 45 to 60 per month. This year, a few 


BOOKS 


of interest to 
AUTOMOBILE ENGINEERS 





AUTOMOBILE CHASSIS DESIGN 
By R. Dean-Averns. 2nd Ed. 
30s. net. By post 30s. 8d 
AUTOMOBILE EFFICIENCY 
By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1, 
10s. 6d. net. By post 10s. 11d. 
AUTOMOBILE ELECTRICAL 
EQUIPMENT 
By A. P. Young, O.B.E., M.1.E.E., M.I.Mech.E., 
and L. Griffiths, M.1.Mech.E., A.M.1.E.E. 4ch Ed. 
25s. net. By post 25s. 8d. 


ELECTRICAL SERVICING OF THE 
MOTOR VEHICLE 

Principles, Design and Choice of Test Appara- 
tus. By E. T. Lawson Helme, A.M.A.E.T., 
A.M.1.M.1 8s. 6d. net. By post 8s. 11d 


SERVICING GUIDE TO BRITISH 
MOTOR VEHICLES 

Cars, Commercial Vehicles and Tractors 
Volume | 3s. net. By post 65s 


SERVICING GUIDE TO BRITISH 
MOTOR VEHICLES 

Cars, Commercial Vehicles 
Volume Il 42s. net. 


THE MOTOR VEHICLE 

By K. Newton, M.C., BSc. A.C.G.1., 

A.M.inst.C.E., M.1.Mech.E., and W. Steeds, 

O.B.E., B.Sc., A.C.G1., M.l.Mech.E. Sth Ed 
35s. net. By post 36s. 2d 


and Tractors 
By post 43s. 6d 


’btainable at all booksellers or from 
ILIFFE & SONS LTD 
DORSET HOUSE, STAMFORD STREET 
LONDON S.E.1. 








NOVEMBER 1953 


hot. The relative dimensions of the two 
blowers and the porting arrangements 
are such that there is always a higher 
pressure in the clean air part of the 
system than in the combustion 
chamber and heat exchanger. There- 
fore, in the unlikely event of the burner 
casing or the heat exchanger ring 
becoming eroded to such an extent that 
leakage occurs, the fresh air will always 
pass into the burner and there is no 
possibility of exhaust gases going in 
the other direction and entering the 
heating system. Apart from the fact 
that diesel oil, which is much less 
inflammable than petrol, is used in this 
unit, other fire precautions have been 
taken. The pump and motor are cooled 
continuously by the main flow of in- 
coming air. To ensure that the fuel pipe 
lines to the pump are kept cool, they 
are taken in through the air intake to 
the blower serving the burner. A drain 
is incorporated in the pump chamber. 
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modifications have been incorporated. 
They include higher wings that now 
sweep straight back above the head 
lamps, which have been sunk into the 
wings. This arrangement has improved 
the appearance of the vehicle by giving 
it more flowing lines which tend to 
make it appear longer. Inside, better 
seats have been provided and a flexible 
steering wheel is now fitted. Switches 
for the lamps and direction indicators 
are mounted on the steering column. 
The only other modification of import- 
ance is that the cables operating the 
brakes are now of the Bowden type. 

An unconventional layout has been 
adopted for the engine installation and 
suspension unit of the Nardi. A 750 cm? 
four-cylinder, American Crosley engine 
is mounted behind the double trans- 
verse leaf spring suspension system. 
The power output of this engine is 
48 b.h.p. at 5,500 r.p.m. Two Solex car- 
burettors are employed and the exhaust 
and inlet manifolds are arranged so that 
below each carburettor riser pipe there 
is a hot spot. The exhaust manifold is 
bolted up to the semi-circular balance 
pipe which connects the siamesed inlet 
ports. Bolted on top of this balance pipe 
are the two carburettors. Because of 
the increased power output thus 
obtained, a crankshaft made of stronger 
materials and different pistons are 
fitted. In addition, the camshaft has 
been changed. 

For the visitor who could spare the 
time to study detail, there were a great 
many more features of interest among 
the other French exhibits. For instance, 
the blower installation on the Dyna 
Panhard engine, used in the DB racing 
car, was exhibited and is shown in one 
of the accompanying _ illustrations. 
Perhaps one of the most ornate 
examples of the coachbuilders’ art was 
the T.A.I. body on a Salmson chassis. 
However, such examples are not likely 
to be taken seriously by manufacturers 
of quantity-produced cars. 
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NEW PLANT AND TOOLS 


Trends Revealed by Recent European Developments 


maintaining the progress already 

made in industrial recovery, 
machine-tool manufacturers on the 
Continent are again able to produce 
highly competitive equipment. 
Although the developments—marked 
by the introduction of new names in 
both heavy and light machines—have 
been carried out under extremely 
difficult conditions, the design of the 
contemporary equipment js_ surpris- 
ingly similar with regard to both 
specification and appearance, and will 
in all probability become closer as 
more standard components become 
available. 

In general, the trends in design con- 
tinue along the lines of either hydraulic 
or electronic operation combined with, 
wherever possible, some degree of 
translatory copying control as met in 
the copy-turning lathe of specialized 
design. Departures 
from these more 
or less accepted 
developments 
COnSsiS6t of a 
epetoreiist 
approach to par- 
ticular machining 
problems that 
have for a long 
time been con- 
sidered to be 
operations requir- 
ing full manual 
control. Examples 
in this category 
include the design 
of a cutter-grind- 
ing machine 
capable of gener- 
ating the angle 
and radii combin- 
ation of a blade of 
a multi - tooth 
cutter at one pass, 
and the introduc- 
tion of a practical 
deep-hole boring 
machine, each of 
which can be set 
for automatic 
operation. These 
and similar machines illustrate the line 
adopted for the avoidance of bottle- 
necks to sustained production with, 
wherever possible, the elimination of 
secondary finishing operations. 

Recent exhibitions in this country, 
Hanover and Brussels have indicated 
in the most forceful manner possible— 
by practical working examples—the 
design changes that have taken place in 
Continental equipment since 1950, 
when existing equipment and the avail- 
ability of material limited the design- 
development period of the majority of 
machines. Despite these difficulties, 
there are few countries on the Con- 


A sins from the necessity of 


tinent to-day not producing general 
purpose and specialized machines of 
the highest standard. 


Schiitte tool- and cutter- 
grinding machine 

As the demand from cutting tools 
becomes increasingly more severe, the 
question of tool servicing is of great 
importance. This condition becomes 
even more important as the ratio of 
tungsten-carbide tipped tools to high- 
speed steel tools continues to increase 
due to the need for reduced machining 
times. The name of Schiitte in the 
sphere of grinding machines is too well 
known to require elaboration on basic 
design, and it is sufficient to say that 
the company now produce two sizes of 
the original type of machine—models 
WU3 and WU4—each embodying a 
number of improvements. Basically, 
the smaller machine, WU3, has a lon- 


Schiitte tool- and cutter-grinder 
Alfred H. Schitte, Cologne, Germany 


gitudinal travel of 19} in while the 
WU4 has a longitudinal travel of 25} in 
operated either hydraulically or by the 
crank-handle method applicable to the 
smaller machine. 

As shown in the accompanying illus- 
tration, the existing design of a single, 
robust column with a cabinet base has 
been retained to provide a housing for 
the flange-mounted motor and _ the 
lubricating oil circulation pump. A 
two-speed, 3-phase motor is fitted as 
standard equipment. The _ grinding 
wheel spindle, of a high grade steel 
and nitrided and lapped on the bearing 
surfaces, is driven by a pair of spiral 


gears, one of which is of a fibre 
material, The upper and larger part of 
the column forms a container for the 
spindle lubricating oil, which is 
pumped up to the spindle bearing by 
a drive from the vertical shaft of the 
main motor. Using the principle of a 
split-bearing, the upper half is under 
spring-pressure which can be released 
for thorough lubrication after the 
machine has been standing idle for 
some time. This is a feature of the 
spindle design which allows a variation 
in adjustment—to the extent that the 
grinding spindle scarcely can be 
turned by hand—in order that the 
highest possible surface finish on the 
work can be obtained. 

Although similar in external appear- 
ance, the longitudinal slide differs in 
the design of the two models. In the 
smaller version the longitudinal-travel 
slide runs on a double-row of bearing 

balls rolling over 
hardened races, 
while the larger 
machine has V- 
section slideways. 
For — extremely 
long workpieces, 
the machines can 
be fitted with a 
one-side extended 
swivel table to 
increase the dis- 
tance between 
centres but not, of 
course, the grind- 
ing length. 

The hydraulic 
control for longi- 
tudinal motion is 
driven by a slow- 
running pump off 
an independent 
motor with 
separate switch 
mounting on the 
cabinet base. This 
mechanism gives 
an infinitely-vari- 
able table-traverse 
rate of from 
6ft 6in to 23ft 
per minute. A 

calibrated dial indicates table speed for 
repetitive settings. In addition to con- 
tinuous 1eciprocation, the control can 
be set to allow either right-hand or 
left-hand table stopping. Power feed is 
re-engaged after a stop by depressing 
a lever, and direction of travel reversed 
at any instant by moving another lever. 


Walter automatic cutter-grinder 

Designed for the automatic grinding 
of  inserted-tooth tungsten-carbide 
tipped cutters or H.S.S. cutters, the 
Montanwerke Walter AMS100 machine 
can grind the complete cutting edge 
profile at one pass or rotation of the 





workhead. Embodying a number of 
new principles, the machine in effect 
performs both cylindrical and indexing- 
grinding operations to produce a com- 
bination of radii and angles. 

The working units of the machine are 
supported on a heavy-section cast iron 
base that encloses the hydraulic equip- 
ment, dust extraction plant and elec- 
trical switchgear. ‘The workholder slides 
between the bedways and carries a 
spindle that is adjustable in the three 
planes and swivels about a vertical axis. 
Directly above the workholder slides 
is the hydraulic drive for the grinding 
head which permits circular and index 
grinding. This grinding unit, together 
with the drive and short wheel-slide, is 
arranged on a swivel faceplate moving 
in slideways. With this arrangement it 
is possible to swivel automatically the 
entire grinding assembly during the 
rotation and axial oscillation of the 
grinding wheel, so that the full cuttung 
periphery of a blade is ground in one 
operation at a uniform rate. The cutter 
reverses automatically and indexes by 
means of a stop-paw! which engages 
successively with the cutting face of 
each tooth to ensure not only accurate 
cutting-circle diameter, but concen- 
tricity of the peripheral cutting edges. 

In addition, the machine is capable 
of a variety of specialized grinding 
operations such as relieving closely 
spaced teeth with a cup-wheel which 
can be located relative to the cutter by 
swivelling the wheel spindle. For 


grinding lands on the cutting face, the 


wheel spindle is turned horizontally 
through 180deg, and a saucer-shaped 
wheel is fitted in place of a peripheral 
wheel. Any cutter between 2} in and 
40 in diameter can be ground on this 
machine at a time cycle of between 10- 
20 sec per tooth, An automatic infeed 
of the wheel from 0-00008in to 
0-00063 in per tooth is provided. The 


Walter automatic cutter grinder 


Elgar Machine Tool Co. Led. 
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machine is handled in this country by 
the Elgar Machine Tool Co., Ltd., 
Hampton Road, Hanworth, Feltham, 
Middlesex. 


Liebherr gear-hobbing machine 

The Liebherr gear-hobbing machines 
made by Hans Leibherr Werkzeug- 
maschinenfabrik, Kirchdorf/Jller, Ger- 
many, can be used for the production 
of straight and helical spur gears, worm 
wheels and splined shafts. Equally 
suitable for production runs or piece- 
part manufacture, the machines are 
designed to operate on the orthodox 
hobbing principle as well as climb- 
hobbing in order to produce the 
required finish. Three sizes of the 
machine are available for cutting gears 
up to 98 in in diameter. All three sizes 
have rapid traverses for the hobbing 
slide and table slide, and a rotary 
motion for setting up the gear blanks 
on the machine. The standard head on 
the smaller machines is suitable for 
plain, spur and helical gears, while a 
head embodying a cross-feed can be 
supplied for worm gears. On the larger 
machines, one standard head will pro- 
duce all forms of gears. 

Spindle drive is accomplished by a 
special worm wheel and a four-start 
worm, adjustable in the axial direction 
to minimize backlash. The worm drive 
to the table also has adjustment to 
eliminate backlash, and the worm itself 
is made from fine-grain chilled iron. A 
double circular slideway is embodied 
in the table, with a long spigot bearing 
to permit easy running without the 
possibilities of inaccuracy of alignment. 
Both the main drive and the feed 
motions are infinitely variable and are 
controlled by  direct-reading dials, 
indicating speed and feed per revolu- 
tion of the workpiece; cutting speeds 
and feeds can be varied while the 
machine is operating. 
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Pick-off gears are used only for the 
index and differential units, and pilot 
lamps indicate where the drives are 
operating and the stage of the work 
cycle. With one or two exceptions, all 
bearings and transmission details are 
lubricated automatically at about 
21 lb/in* pressure. Automatic lubrica- 
tion is also applied to the index worm 
gear by an oil bath connected to the 
oil circulating system by way of a fine- 
mesh filter and magnetic separator. A 
control panel is fitted to each machine 
within easy reach of the operator who 
can, at the same time, observe the 
machining cycle. This equipment also 
is handled by the Elgar Machine Tool 
Co., Ltd. 


Traub single-spindle automatic 


Constructed from a number of unit 
components, such as twin-bars for the 
bedways, the Traub automatic is suit- 
able for the production of the usual 
type of turned part, and for second 
operation work when using a hopper- 
feed or manual-feed magazine attach- 
ment. Available in three sizes, No. 
A-15, the smallest, has a 42 in collet 
capacity with spindle speeds up to 
6,500 r.p.m. and is suitable for instru- 
ment and electrical parts. The next, 
model No. A-20, has a collet capacity 
of }é in with a maximum spindle speed 
of 4,000r.p.m. and = is _ primarily 
intended for machining screw stock 
and steels of higher tensile strength. 
The largest model, A-25, has a collet 
capacity of 1 in and, with its maximum 
spindle speed of 4,000r.p.m., is 
specially suited for turning free- 
cutting materials. 

All the models can be equipped with 
a single - point longitudinal - turning 
attachment, allowing a turning length 
up to 2}in depending upon the shape 
and diameter of the part. The spindle 
drive is by vee-belts over a jack shaft 


Liebherr gear-hobbing machine 


Elgar Machine Tool Co, Led. 
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Traub single-spindle automatic 
Herman Traub, Wuerct, Germany 


from a two-speed three-phase motor to 
provide 12 spindle speeds. 


While the 
machines are designed for use with 
Index collets, the automatics can be 
fitted with equipment to use standard 
Brown and Sharpe collets. The front 
and rear slides and tailstock are guided 
on hardened and ground bars, a 
method which the makers claim has 
proved to be highly wear-resistant 
under constant heavy load. The tool 
support slides are of dovetail section 
with the usual wedge gibs, and the 
tool holders have swivel bases. In its 
standard form, the tailstock has a 
detachable quill to receive collets. 

A separate motor is used to drive 
the camshafts which have separate 
cams to operate the slides. The feed 
can be stopped at any point in the 
cycle by means of an _ adjustable 
friction clutch built into the worm 
gear drive of the feed mechanism. A 
built-in change-gear unit allows quick 
changes of production rate from 38 to 
2,400 pieces per hour. Bar stock is fed 
into the feed tube, that can be swivelled 
for front loading, by means of a weight- 
operated plunger with a live plunger 
head. The bar stop consists of a cam- 
actuated adjustable swing arm with its 
fulcrum on the rear guide bar. 

Special accessories include a vertical 
slide, workpiece counter, automatic 
shut-down, longitudinal turning attach- 
ment, centring attachment, high-speed 
sensitive drilling head, double-head 
drilling attachment, milling attachment, 
threading attachment and circular-form 
tool holder. The centring attachment 
is used mainly for small diameter 
drilling, and consists of a fulcrum- 
supported swivel arm centred about 
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the spindle axis by 
a cam on the front 
camshaft. The 
main function of 
the double drill 
head is the produc- 
tion of stepped 
diameter holes. For 
this reason the 
attachment consists 
of: two drili 
spindles which can 
be brought’ on 
centre by a cam on 
the front camshaft. 
A double feeding- 
cam operates each 
spindle, and _ the 
drilling depth is 
adjustable through 
stops, to allow a 
maximum depth of 
lin. 


Gildemeister 
turret lathes 
Turret lathes of 
the Gildematic 
range are further 
examples of unit- 
construction design 
and pre - selective 
operation. Both the 
feed and = drive 
units, together with 
the main drive 
motor, hydraulic pump and solenoid 
control gear can be removed from the 
machine at the headstock end as units, 
through the application of a crank 
handle. Spindle drive is by vee-belts 
from the gear box, in which the 
various speeds and feeds are selected, 
while electro-hydraulic valves are 
remotely controlled either by the 
operator or through a sequence-control. 
These valves in turn regulate the flow 
of hydraulic fluid to the various 

controls. 
By means of a pre-selection system, 


both speeds and feeds can be selected 
for the second operation while the first 
operation is in progress. Control is 
effected either automatically or by 
hand, regardless of whether the spindle 
and slide are operating. The left-hand 
wheel on the machine is used to dial- 
select the spindle speeds from 16 r.p.m. 
to 2,800r.p.m. within a control range 
of 1:180, while the right-hand dial 
pre-selects the feeds—10 longitudinal 
and 10 facing feeds within a control 
range of 1:20. The dial-set speeds and 
feeds come into operation by pressing 
the control button in the centre of the 
hand-wheel. When this button is 
depressed, it actuates a series of 
solenoids which in turn control the 
appropriate set of clutches. 

Machine handling is simplified by 
centralized control with the inclusion 
of such aspects as the combined 
stopping, starting and braking through 
the movement of one lever. Operation 
of sequence control is basically the 
same as the hand-operated pre-selec- 
tion. In this case, the turret head with 
its 16-tool station represents the 
selection dial. Control cams fixed on 
the sequence drum carry out the pre- 
selection while the electronic control 
actuating the work cycle is released 
when the turret is indexed by pressing 
an indexing lever. The number and 
position of the control cams is depen- 
dent on the workpiece, and they are 
set in accordance with a table attached 
to the inside of the drum cover. Once 
the turret head is indexed, the projec- 
tions and depressions on the control 
cams set control pegs to contact limit 
switches. The hand-operated pre- 
selection device and the sequence drum 
method are completely independent of 
each other to the extent that either 
system can be used simultaneously or 
intermittently, without interfering with 
the other. 

A_ hydraulic collet-type chuck is 
fitted to the machine. On opening the 


Gildematic turret lathe 
Gildemeister and Co. A.G. Bielefeld, Germany 
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Profilomatic double-slide copying lathe 


Catmur Machine Tool Corporation Ltd 


chuck, the bar stock moves forward to 
a pre-stop on the pressure cylinder; 
the bar length is then precisely limited 
by the moving turret slide against an 
adjustable stop fixed to the bed of the 
machine. Moving and chucking of the 
bars can be carried out while the 
spindle js rotating. Machines of the 
RV series are available in three sizes, 
models 40, 50 and 63 having bar 
capacities of 1% in, 13: in and 24 in 
respectively. 

Other production equipment in- 
cludes a range of automatics in six 
sizes of four-spindle and six-spindle 
machines for bar or chuck work. In the 
larger class of machine is a range of 
Gildemeister plano-milling machines. 


Profilomatic double-slide 
copying lathe 

Representing a new departure in the 
Maxnovo range of lathes built by 
Meccania di Precisione, Novara, Italy, 
the Model B Profilomatic double-slide 
copying lathe permits the requirements 
of chucking work to be undertaken by 
the duplicating principle. Basically, 
the lathe has two independently oper- 
ated tool slides working from separate 
templates. One slide and its template 
mechanism is l6cated at the front of 
the machine while the other unit is at 
the rear. The front slide is usually 
inclined at 45 deg to the axis of the 
machine and the rear slide either 60 
deg or 90 deg according to the nature 
of the workpiece. 

While the rear slide is cutting one 
profile—usually the internal or facing 
operations—the front slide follows the 
exterior profile or a facing operation. 
The working cycle is automatic and 
includes rapid infeed to the point of 
cutting, cutting feed, feed changes 
when required, rapid return, start and 
stop of spindle and coolant supply. The 
coolant is fed directly through the 
slides and toolpost and is automatically 
controlled during a machining cycle. 


The model “A” version of the Pro- 
filomatic lathe has a single copy head 
and has been improved by design 
changes which include the addition of 
a higher spindle-speed range of up to 
2,000 r.p.m., and a 20h.p. main motor. 
A feature of this 
machine is the in- 
corporation of a 
cutting - feed 
change - mech- 
anism operative 
during a profiling 
operation. By 
means of _ this 
equipment it is 
possible to select 
either 2 or 3, or 2 
or 4 feed ratios 
during a_ work 
cycle; the speeds 
or feeds can be 
changed as many 
times as required. 

A variant of the 
copying equip- 
ment is available 
as a duplicating 
attachment for 
shaping machines. 
In this form, 
known as model 
8321, the tracer 
head moves in the 
vertical plane as 
the table of the 
machine is_ tra- 
versed across its 
longitudinal axis. 
Using this type of 
equipment allows 
existing machines 
to be used in a 
production line, 
as the process of 
reproduction is 
essentially a copy- 
ing cycle inde- 
pendent of the 
skill of an oper- 
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ator. The Maxnovo range of equipment 
is handled by the Catmur Machine 
Tool Corporation Ltd., 103, Lancaster 
Road, London, W.11. 


De Roll precision forging machine 

The process of close-to-form forg- 
ing as compared to the upsetting 
method reduces the material from a 
large cross-section to a smaller one at 
the same time that the part is being 
stretched longitudinally. A new forging 
technique developed by Gesellschaft 
de Ludwig Von Roll’schen operates on 
the basis that the total reduction of the 
workpiece is achieved by swaging 
operations to distribute the forging 
pressure over a number of compara- 
tively small blows. Because of this, the 
finished shape of the workpiece is not 
governed by the contour of the dies, 
but by means of a system of stop 
plates and templates. In this manner, 
it is possible to produce a range of 
forgings from one set of tooling, that 
is, the changeover from one type of 
workpiece to another is analogous to 
the set-up of a turret lathe. 

The dimensional accuracy of a 
finished forging by this method is to 
the order of +0-008in for hot-forged 
steel between 13 in and 24 in diameter. 
Although the process has for the time 
being been developed for circular- 
section workpieces, it is possible with 


De Roll precision forging machine 
Gesellschaft de Ludwig Von Roll'schen Berne, Switzerland 
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special attachments, or specially con- 
structed machines to form polygon 
shapes and splined shafts. The 
major advantages of the process are a 
saving of up to 50 per cent in raw 
material and a shorter working time 
as compared with die-forging. 

The machine has a maximum forging 
pressure of 100 tons, allowing forgings 
up to 3-54in diameter to be produced 
with a maximum reduction in diameter 
of 14 in with one set of tools. Up to 
seven reductions in diameter in one 
operation are possible with a maximum 
forging length of 39-4 in. 

In operation, a billet is gripped by 
an air-operated chuck which rotates 
and feeds it into the forging tools 
arranged beneath the upper surface of 
the bed containing the forging box. 
The forging box is the principal work- 
ing part of the machine, having three 
fast-running 120 deg opposed eccentric 
shafts which generate a swaging motion 
by guided connecting rods. These 
shafts are synchronized so that the 
forging action takes place at three 
points on the same axis, and on the 
same plane. The connecting rods are of 
special design, avoiding any bearing 
between the eccentric shaft and the 
small end carrying the forging tools, 
thus reducing to a minimum the 
number of bearings taking up the high 
forging forces. 

The eccentric shafts are lubricated by 
pressurized oil, the forging tools are 
oil-cooled, and the connecting rod 
guides are water-cooled in order to 
carry off heat transferred from the 
billet. The gearbox drive for the forg- 
ing box is below the tools and con- 
trolled by a sliding clutch mechanism 
which effects the transfer of torque 
irrespective of axial displacement. A 
hydraulic control is fitted to permit 
automatic operation for the radial 
setting of the forging hammers accord- 
ing to workpiece diameter, and vertical 
movements of the chuck according to 
length. 

Forging times depend upon the rate 
of the advance feed during a cycle of 
operations, reverse speed, and idling. 
By means of a throttle valve these 
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Carlstedt deep-hole boring machine 
Wickman Ltd. 


speeds can be regulated within a range 
to 1 to 6in/sec. The maximum reduc- 
tion in one forging operation is } in 
on diameter. It is possible, however, 
to produce the desired diameter in two 
operations. For the roughing operation, 
a rapid feed can be engaged, while a 
reduced feed must be applied for the 
finishing operation according to the 
degree of accuracy and surface finish 
required. The forging of steps requires 
from 1 to 3 sec per stage. 

The _ setting-up for workpieces 
requires only a comparatively short 
time as, in most cases, it is only neces- 
sary to adjust stops on a control drum 
to suit the diameters and _ lengths 
required. Special scales are provided 
for each control drum, giving direct 
workpiece diameter readings. The 
weight of a billet for forging can be 
determined as being about equal to the 
weight of the finished forging. 


Carlstedt deep-hole boring machines 

Following the development in 
Germany of a deep-hole boring tech- 
nique wherein the cutting oil is 
pumped around the outside diameter 
of the boring bar and removed with the 


swarf through the centre, machines are 
now in production to make use of this 
process. It allows pierce-boring or 
counterboring penetration rates of at 
least double those achieved by existing 
equipment. The four Carlstedt 
machines in various bed lengths are of 
the most recent design embodying the 
latest technical improvements resulting 
from collaboration with Heller, of 
Bremen - Mahendorf, Germany, the 
manufacturers of the boring head and 
accessories. Capacity of the range 
covers boring depths from 3 ft 7in to 
15 ft 7in, and diameters from }in to 
2,%in from the solid, or 4%sin by 
trepan-boring or counterboring. 

The technique is dependent upon 
high spindle power which, in the 
largest version of the machine, is a 
total of 70 h.p. Features common to 
all the machines consist of a work- 
clamping slide having a double female- 
cone clutch for self-centring the work- 
piece by either automatic or manual 
loading. ‘The cones are serrated to 
allow the workpiece, which for this 
method must have a mating taper at 
each end, to be held without slip. One 
cone—the headstock member—remains 


Pégard boring and milling machine 
Marcel Pégard, Andenne, Belgium 


Rosenfors milling machine 
A. B. Rosenfors Bruk, Foundry and Machine Works, Rosenfors, Sweden 





axially stationary while the other can be 
advanced or retracted pneumatically. 

A stable, almost uniform, feed-rate, 
infinitely variable from 7in/min to 
40in/min, is obtained hydraulically. 
The system is arranged to allow auto- 
matic rapid retraction if the thrust 
required for machining the workpiece 
exceeds a pre-set value. A machining 
cycle is initiated by a single control 
which, in the largest model, starts up 
sequentially the 15-30 h.p. coolant 
pump motor, the 38 h.p. spindle drive 
motor and a 2 h.p. hydraulic pump 
motor. At the termination of a 
complete boring cycle, the motors are 
stopped after the boring slide has 
extended to the open position allowing 
the workpiece to be removed. To 
permit easy work-handling, the spindle 
of the machine is off-set from the 
centreline of the machine so that a 
conveyor or hopper-tlue bar feed can 
be fitted. 

In view of the nature of the opera- 
tion and the impossibility of visual 
observation, it is essential to have a full 
and instantaneous control over the 
cutting conditions, which call for the 
use of coolant at pressures. of 
between 200 and 850 Ib/in’, with 
a circulation rate of between 20 
and 40 gal/min. ‘This objective has 
been achieved by grouping all controls 
in a console-type desk. The main 
controls provided are for rate of feed, 
spindle speed, hydraulic pump, and 
work clamping. These basic controls 
are used in conjunction with a compre- 
hensive set of instruments comprising 
ammeter, boring-thrust gauge, work- 
clamping, coolant, and filter pressure 
gauges, a depth-of-bore gauge, and a 
thermometer. 

The importance of these controls 
and check readings becomes apparent 
when it is appreciated that the average 
surface finishes now claimed by the 
manufacturers for finish boring opera- 
tions are 0-3 to 1-0”. Manufactured by 
Maskinfirma R. L. Carlstedt, Méalar- 
héjden, Stockholm, Sweden, these 
machines are now handled in this 
country by Wickman Ltd., Coventry. 


Pégard boring and milling machine 
To complete a range of universal 
boring machines, Marcel Pégard has 
introduced two new models which, 
while built up from the same assembly 
of bed, uprights and table, can be 
equipped with different headstocks. 
The first of these models—AF60—has 
a headstock with a fixed spindle bored 
to American taper No. 50. While 
remaining a boring machine, it is 
especially intended for milling opera- 
tion. Model U60 is fitted with a 
traversing spindle headstock. This 
machine is a universal borer similar to 
the larger models, U80 and U100, 
already in production. Both variations 
of the No. 60 have infinitely variable 
spindle speeds from 14 to 1,800 r.p.m. 
and infinitely variable headstock speeds 
from 0-067 in to 4ft 11-06 in/min. 
Automatic slow or rapid feeds are 
selected by the movement of a lever 
fitted with a spring catch.. This catch 
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Miller automatic-indexing press 
Elgar Machine Tool Co. Ltd 


allows an intermediate passage from 
the slow speeds to the rapid feeds with 
automatic return to the first feed when 
the catch is released. 


Rosenfors milling machines 

The Rosenfors universal milling 
machine type RFU and the plain 
version type RFE have their columns 
cast integrally with the bed to provide 
a rigid structure of conventional design. 
Spindle and table have individual drives. 
The main motor, 5-74 h.p., is located 
in the column on a platform vertically 
adjustable for belt-tensioning, while 
the table is driven by a 1} h.p. motor 
in the right-hand portion of the knee, as 
viewed from the front of the machine. 

The gear system for the spindle 
drive is enclosed within the column. 
Spindle speed changes are obtained by 
means of a crank-handle connected to 
a dial to give a positive indication of 
speed. Table feeds operate in six 
directions by means of separate levers 
so arranged that they are moved in the 
direction of feed required. A rapid 
traverse is included, and this is oper- 
ated by a multiple-disc clutch on the 
right-hand side of the knee. An extra 
feed-shaft for transmitting the drive to 
the right-hand end of the table is 
intended for various auxiliary attach- 
ments, such as a rotary table, as well 
as an indirect drive to the table for 
milling curves. 

The table is of robust design and is 
surrounded by a coolant channel. 
Double strainer-type filters are provided 
in the coolant return pipe. Two sets 
of longitudinal feed-nuts are fitted to 
the leadscrew, one of which is adjust- 
able from the front of the carriage to 
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eliminate backlash and allow the 
machine to be used for “climb” 
milling. 

The electrical connections are con- 
tained in a built-in cabinet. This 
equipment comprises the necessary 
contactors and main switch, in addition 
to a mains transformer, enabling the 
same equipment to be used for all 
standard voltages by merely changing 
the position of the tappings. Extra 
accessories include a vertical milling 
attachment, having a 1:1 gear ratio with 
the horizontal spindle, with 360 deg 
adjustment in the vertical plane. A 
universal head which is an extension 
of the vertical head allows 360 deg 
adjustment in the perpendicular and 
horizontal planes of rotation. The 
rotary table is operated by worm gear- 
ing driven from pick-up gears from 
the feed extension. When the power 


drive is used, the feed-rate at the 
periphery of the table is equal to the 
longitudinal feed of the table. 


Miiller automatic-indexing press 

Miller single-column  oil-hydraulic 
presses of 4 ton to 40 ton capacities in 
a range of six sizes as standard, can 
now be supplied fitted with a new 
fully-automatic, electrically operated 
indexing table. The combination of the 
machine with the automatic indexing 
table enables a higher rate of produc- 
tion for many components. The presses 
operate with a high degree of safety as 
the loading position is not directly 
under the ram of the press and is, 
therefore, away from the danger area. 
The rotating table indexes automatic- 
ally at 60deg, 90deg, 120deg or 
180 deg each time the ram returns to 
its top position. Immediately the table 
has completed its movement the ram 
automatically commences a new cycle. 
The number of positions indexed by 
the table can be varied by changing the 
controlling cam. The unit is so con- 
structed that, after indexing, the com- 
ponent is accurately positioned under 
the centreline of the ram. 

The press is supplied with an auto- 
matic indexing table having a special 
control panel fitted on the left-hand 
side of the machine. This provides 
either semi-automatic or fully auto- 
matic operation. With the semi-auto- 
matic system, the ram makes one cycle 
when the operating button is pressed, 
and the table is indexed one position. 
On the fully automatic cycle, the ram 
and table operate continuously until 
the button is pressed a second time. 
With either the semi-automatic or 
fully automatic cycle, the press can be 
arranged to return when a predeter- 
mined stroke length has been reached, 
or a pre-set pressure attained, or a pre- 
determined pressure has been main- 
tained for a set period of time. 

The ram can also be made to dwell 
for a set length of time at the top of 
the stroke. By using this dwell, the 
time cycle can be arranged to suit the 
loading time needed. The Elgar 
Machine Tool Co. Ltd., Hampton Rd., 
Hanworth, Feltham, Middlesex, are 
the agents for these machines. 
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ISSUED BY THE COUNCIL OF IRONFOUNDRY ASSOCIATIONS 
CRUSADER HOUSE, 14 PALL MALL, LONDON, S.W.1 
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HAND 
your \DOVERITE 


TRADE MARK 


ASTIC MOULDING 


sees 





‘*‘DOVERITE” has a permanently 
hard polished surface, always cleanly 
to handle, impervious to oil and 
water, and is an efficient non- 
conductor of electricity. Made from 
Cellulose Acetate, it will not crack, 
chip nor break, and is practically 
indestructible. The colour is solid 
throughout the material and will 
not wear off in use. 


We also supply a standard range of Hand 
Control Wheels. Knobs and Handles 
covered in ‘‘DOVERITE.”’ 


DOVER LTD. NORTHAMPTON 
SST RE 








Machine tool precision on all slides and working 
parts so ensuring maximum accuracy in cutting. 


Grouped, easy-to-see, controls and gauges. 


One-piece Cutogen nozzles for trouble free cutting 
to close limits. 


Complete range of adjustment for templets. 

Oil bath drive for tracing head gears. 

All welded steel base and slag bin. 

Attachment for powder cutting stainless steel and 
automatic circle cutting attachment are optional 


extras. 


STANDARD MODEL £210 


DESIGNED AND MADE PERFECT BY 


THE BRITISH OXYGEN 
COLTD 


LONDON AND BRANCHES 
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What, 
another filter ? 














FOOLPROOF EFFICIENCY—NO ELEMENTS TO REPLACE 


Until now, to users of road vehicles and stationary engines, an oil 
filter has always meant an oil strainer. Centrifugal separation, though 
its efficiency was known, has never been generally available to the 
engine - building industry. Now it is here, in the form of a compact, 
self - operating component. And the advantages now offered by the 
Glacier Centrifugal Oil Filter are so many that they cannot be ignored. 


BERL LET OI. 





trapping until the ever more restricted oil- 
flow and loss of pressure bring a by-pass 
HOW THE GLACIER CENTRIFUGAL WORKS valve into play which feeds dirty oil to the 
bearings. The Glacier Centrifugal Oil Filter 
maintains high efficiency and constant flow. 


Like many another technical advance, the 
idea is basically simple. In place of filter- 
packs and elements, the Glacier harnesses 
centrifugal force (at a thousand times the THE TEST OF &.s.d. 
force of gravity) to do the job better. Look 
at the sectional diagram, and you will see 
how the oil itself drives a rotor which flings 
the dirt to the sides of the bowl, while the 
clean oil flows unchecked through the hole 
in the base. 


With filters of the strainer type, the rela- 
tively frequent cleaning or replacement, of 
the strainer element is imperative. A fleet 
of vehicles canrunupa pretty billina year 
on new elements alone. There is nothing to 
replace in a Glacier Filter. There are no run- 
ning costs. Inspection and cleaning can be 
THE TEST OF EFFICIENCY carried out in five minutes. The filter com- 
ponent, as you buy it, should last the 
life of the engine without any trouble or 
replacement of parts. 


Too simple to work? The proof lies in 
working efficiency. The Glacier Centrifugal 
Oil Filter has been submitted to exhaustive 
tests and cannot be faulted. If oil is cleaned 

by passing through a filter medium on the ADD THESE ADVANTAGES UP Dirt capacity many times greater. 
principle of a strainer, efficiency at best is P 
relative: the Glacier Centrifugal intercepts i 
particles that will pass through the mesh of 

the finest strainers in use. Many strainers, 
moreover, progressively lose efficiency as 

they become clogged with the dirt they are . Sump filtered every few minutes. cannot go wrong. 


That’s AG LAC | RR CENTRIFUGAL OIL FILTER 


REGD. TRADE MARK 


Higher efficiency. - Easy inspection and easy cleaning. 
Constant flow. Easy fitting with Glacier accessories 
No replacement elements. — no independent drive required. 

No clogging. . A precision-engineering job which 


g o ” 
—sooner or later you'll fit it 
THE GLACIER METAL COMPANY LIMITED. ALPERTON, WEMBLEY, MIDDLESEX 
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They hadn't... . But YOU CAN HAVE 


i-* ath 
3 ¢ 


the many henefits 


CAMCOL™ 


DRAUGHT EXCLUDERS 
HIDEM BINDINGS 
WING PIPINGS 
> WELTINGS ETC. 


H. G. GRAHAM & SON LTD. 
CAMCOL HOUSE, DORRINGTON STREET, LEEDS 2 
Factories 

19/21, DORRINGION STREET } 
and PERSEVERANCE Mitis, | LEEOS 
Tel. 22841 (2 Lines) 


venta > 
[$/z % 
London Office Gard 
+ 30, Leysian Buildings, 112, City Rd. E.C.1 %& é 
b; ¢ 


"AusninG Telephone: Clerkenwell 9130 


Resident Representative :— Mr. D. A. ATKIN, 9 Queens Road Coventry. Tel.: 5038/9. 





Copyright drawing 
by courtesy of * The Motor’ 


The solid argument is that it is not solid 


"If the proof of d car is what it can do on the racing 

track then the J lar can proudly claim to be included in the 
short list of internationally famous cars. Accles & Pollock 

like to think that the Jaguar tubular frame has some 

bearing on the final result. The effect may be small in, say, 
extra miles per ir: but in terms of money, design, strength 
and weight there a good case for tubular frames for ail cars 
If you will permit Accles & Pollock to develop this point 

they will produce a surprising lot of supporting evidence and 
an even more surprising lot of expertise on tube 


manipulation and fabrication. 


ACCLES & POLLOCK LTD. Stee! Tube Makers & Manipulators A ® COMPANY «q 


OLDBURY BIRMINGHAM Taw/m4 
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How various are our customers? 


Doncasters business of forging steel, drop 


From the depths of a coal mine to high 
forgings, tool steels, die blocks, hardened altitude flying, there is no end to the demands 
steel rolls, brings them into all industries, for on such a -asic business as that of Doncasters 
there are few trades which are not at some > Cham = eee eee 

ere are few trades which are not at som of Sheffield. They furnish and maintain a 
stage needing something of steel, shaped by ’ 
multitude of other concerns whose 
heat and hammer. 

end-products are consumer goods in the shop 
A car manufacturer will order thousands or capital equipment in field or factory. 
of intricate parts for his best selling model; 
elsewhere some engineer will need a single 


Such a business has great adaptability 
large forging for a shaft which will serve his and continuity 
lifetime and more. 


ir 
| DONCASTERS © 
(L i778 DP DP ae 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS 


« DROP FORGINGS 


in Doncasters case dating 
from the firm’s first trade mark in 1778 


























HARDENED STEEL ROLLS 


* HEAT TREATMENT 


DD 
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Looking for trouble 
high above London 


ILFORD Industrial X-ray films are always looking for 
trouble —at all levels. This mobile X-ray unit is investigating the 
soundness of a welded structure high above London—a type of 

inspection that calls for a completely reliable sensitised material. The fact 
that so many of the radiographs taken during the erection 
of important engineering projects are made on ILFORD Industrial 
X-ray films is a convincing tribute to their consistently high quality. 


ILFORD INDUSTRIAL X-RAY FILM TYPE A ILFORD INDUSTRIAL X-RAY FILM TYPE C 


A general-purpose film whose very high speed, A special high-contrast, direct-exposure film of 
exceptional latitude and good contrast when used medium speed and extremely fine grain, intended 
with calcium tungstate screens make it partic- for the radiography of magnesium and aluminium 
ularly suitab'e for the examination of ferrous castine ere very fine detail must be recorded, 
welds and heavy castinzs whether with X-rays or and (or the examination of all materials having a 
gamma rays. low X-ray absorption coefficient. 





ILFORD INDUSTRIAL X-RAY FILM TYPE B ILFORD INDUSTRIAL X-RAY FILM TYPE G 
A fast film designed for direct exposure to X-rays A new ILFORD product and th: fastest film 
or for use with lead screens. Recommended for yet made for use with or without lead screens. 
the radiography of a wide ranve of castings and Three times as fast as the Type B film, yet with 
welds in ligh: alloy or steel where the aim is very little increase in graininess, it is ideal for the 


the detection of fine detail with economical examination of heavy castings and assemblies in 
exposure times steel or bronze either with X-rays or gamma rays. 





Illustration shows Newton Victor Raymax 140kV. Industrial 
X-ray Unit lashea in position for radiography of welds during 
construction of the welded heat-storage tower for the Pimlico 
District Heating Scheme. 

Reproduced by courtesy of Messrs. Newton Victor Limited. 


ILFORD Industrial X-ray Films 


ILFORD LIMITED + ILFORD 


AUSTIN 


USE 


CLANCEY 


T-IRON 
VALVE GUIDES ¢ “:" TAPPETS 


SUPPLIED AS CASTINGS orn FULLY MACHINED 


The New AUSTIN SEVEN si 


* LONDON 


G-CLANCEY L™- BELLE VALE - HALESOWEN 


TELEPHONE CRADLEY HEATH 


6941l1-2-3 
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Photograph by courtesy of Vauxhall Motors Ltd. 


Britain’s M0S¢ modern automobile plants 
USE ENTHOVEN SOLDERS 


The unique standards of purity and quality to be 
found in Enthoven Solders are an essential aid to the 
perfect operation of modern production technique. 
These standards are maintained — by 

constant laboratory control during all 

stages of manufacture, 

Enthoven Tinmans, Blowpipe,  Ingot 

and Solid Wire Solders are supplied 

to B.S. Specifications 219-1949 and 


, . . . 
customers’ spec ial specifications. 


Enthoven Body Solder is supplied in stic ks to standard 

spec ications or spec ial alloy 

Entocene Solder Paint tor pre-tinning on body work 
and for certain sweat soldering work 
is easy to use, clean and economical 
in operation, Our technical advise: 
and laboratory stall are available for 
consultation. Technical data, des« rip 


tive literature and samples gladly sent 


on request, 


ENTHOVEN scuvee exoouers 


ENTHOVEN SOLDERS LTD., 89, UPPER THAMES STREET, LONDON, E.C.4. TELEPHONE NO: MANSION HOUSE 4533. TELEGRAMS: ENTHOVEN PHONE LONDON 
Sl 


E3508 
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SAVE TIME — ELIMINATE WASTAGE — INCREASE PRODUCTION 


-BY A FLICK OF THE THUMB! 


The Automatic Blowpipe is designed to eliminate all non-productive use of Oxygen and 
Acetylene, thus saving both money and time. 
The Blowpipe retains all the superlative operating characteristics of the well-known 
G.M.C. range of Welding Blowpipes manufactured by B.1.G., and is operated in exactly 
the same manner as a conventional Blowpipe, except that once the original flame a djust- 
ment has been made the operator controls his supply of Oxygen and Acetylene simply 
by moving the thumb control backwards and forwards. A forward movement brings the 
full welding flame on, while a backward movement shuts it off leaving only a tiny aceytlene 
pilot light. 
The Automatic Blowpipe is available in two sizes, and is specially recommended for 
production welding where the economies it offers may be exploited to the full. 

Full details will gladly be supplied on request. 


BRITISH INDUSTRIAL GASES LIMITED 


HEAD OFFICE: 32 VICTORIA STREET, LONDON, S.W.1 
Telephone: ABBey 6082/3 and 4 

London Eastway, Hackney, London, E. Tel.: Amherst 5443/4 

Works Manchester: Richmond Rd., Trafford Park, Manchester, 17  Tel.: Trafford Park 1041/2 

Liverpool Fleming Road, Speke, Liverpool, 19 Tel.: Hunts Cross 1212/3 

Glasgow Queen Elizabeth Ave., Hillington, Glasgow, S.W.2 Tel. Halfway 1651 














D egreas in g is elementary with 


The problem of removing accumulated grease, oil 
and dirt from component metal parts or assemblies 
before applying the final finish is solved by 
SOLVEX. All you need for an average mixing is 
4 oz. of SOLVEX to a gallon of hot water, and the 
cost is only 1d. per gallon. With SOLVEX, 
elementary equipment is adequate—in fact you can 
degrease effectively in a bucket! 


Supplied as liquid detergent or degreasant crystals Ask for information sheet S.P. 180. 


FLETCHER MILLER LIMITED, ALMA MILLS, HYDE, CHESHIRE 
BRANCH WORKS AT LONDON WEST BROMWICH AND GLASGOW 





FM92/N107 
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the things 
they make 
at Holroyd’s 


THEY’VE WRITTEN A BOOK ABOUT THEM 


Holroyd’s have written a book about their Worm Gear 
Reduction Units, It gives full details on their Underdriven, 
Overdriven and Vertical Type Units — selection and 
service, horsepower and torque, dimensions, efficiencies, 
lubrication and maintenance — all the facts a worm 
gear user needs. They'll be glad to send you a 
copy, together with information on the 
other three kinds of Worm Unit shown above, 
(the ‘F’ and double reduction types). 
Their address is John Holroyd & Co., Ltd., 


Milnrow, Lancs. 


QUICK DELIVERIES 
CAN BE MADE OF ALL 


Holroyd WORM GEARS 
AND WORM REDUCTION UNITS 
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These instruments are made by the 
G.E.C, makers of precision instruments 
for measuring electricity for over 50 
years ; the skill of their engineers and 
craftsmen and the reputation of the 
company guaranteeing their all-round 
excellence. 


Moving Iron Voltmeters and Ammeters, 
A.C, or D.C., for ranges up to 600 volts 
or 300 amps. 

Moving Coil Voltmeters and Ammeters 
for direct current not exceeding 1000 
volts. 

Dynamometer Wattmeters, Voltmeters 
and Ammeters for up to 20 amps and 
750 volts. 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, 





KINGSWAY, LONDON, W.C.2 








No ordinary 
castings ese... 


they’re WHITEHEART Malleable IRON 
CASTINGS . . . prime products of a 
first-class foundry. Superlatively 
moulded and sound as they 
come. Let us have your 
enquiries. 


WIGGIN 


_ WHITEHEART 


Malleable 


IRON CASTINGS 


J. & J. WIGGIN LTD. 
Woodhall St., Bloxwich 
STAFFS. 
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Tuis COMBINED UNIT is fabricated from 2” mild steel 
plate, reinforced with 24” thick spacer plates. An ingenious 
clutch arrangement allows for separate control to shearing and 
punching ends of the machine. 

The handwheel shown enables the punch to be brought 

down on to marked position to ensure accurate punching. 
Notching tools are provided for Vee and Square notching. 
The angle blades that are supplied for cropping 

enable the section to be cut either square or 


up to 45 degrees on the mitre. 






























































HE COBORN 


D.E.P.S. 24 















































CAPACITY 


Punching: ?” through §” plates - Shearing: 3” 
plate - Cropping : {” by 3” - Angle or Tee : 3” by 
3” by #” square - Angle or Tee: 23” by 2” at 
45 degrees - Round or square bar: 1}” - Notching: 
up to 2” by 2” Square or Vee - Weight : 4,000 Ib. 


[we 

| 

| 
| 
{ 


SONS AND COMPANY LIMITED 
SUNBEAM ROAD, LONDON, N.W.10 ° Telephone: Elgar 7222/7. STANNINGLEY, Nr. LEEDS * Telephone: Pudsey 2241 
And at Kingsbury (nr. Tamworth) - Manchester - Glasgow - Swansea - Newcastle - Sheffield - Southampton - Belfast - Bath 
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THE SHERBORNE RUBBER CO LTD 


SHERBORNE STREET» BIRMINGHAM * 16 phone. EDG 38812°3 








In 6 grades from soft to rock hard, and 4 qualities from 
medium grey to superfine, high-quality white, our range of 
polishing bobs includes the ideal wheel for every class of 
work. Send today for our free illustrated brochure. 


Please send all enquiries to— F q L : 


Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 


Telephone : Brynmawr 312. Telegrams : Felting, Brynmawr. 


Registered Office & Works: Little King Street, Birmingham, 19. 
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‘“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Bui fee 


POSSILPARK GLASGOW 
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~~ Equip with 
KING DICK 


Tool Kits are available 
to suit all the 
popular makes of 


cars and commercial 


vehicles. 











The items illustrated show only a 
few of the automobile components 
manufactured by us for the auto- 
mobile trade in our self-contained 
factory. 

We manufacture our own Press 
Tools; Fabrications, Spinnings, 
Assemblies, and are able to under- 
take all kinds of Metal Finishes. 


PETROL PUMPS — HUB CAPS — DUST COVERS 


ADAMS BROS. & BURNLEY LTD. Economically 


Elmgrove Road, Harrow, Middlesex. pr oduced with 


Telephone: HARROW 6411 (5 lines) : 
Multi-tool set up 
AIR CLEANER ASSEMBLIES — PETROL TANKS — WING COVERS — WING STAYS 
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Over 44 applications on the 
new Austin Seven have been simplified by the use 
of Spire Speed Nuts. These nuts cut down labour 


and production costs by making assembly easier and faster. 


Gone is the need for expensive riveting, welding or clinching 


operations in blind assembly locations. Spire Nuts function better 
and save between 50°, and 75°, on weight of materials used. 
Altogether there are over 200 different types of 
Spire Speed Nuts. On the Austin Seven, however, these are 
the main types and some of the main functions of 
the parts that are used: SFP Fixes for securing the 
radiator grille to the main structure; SNU Nuts for securing 
the centre panel to the facia; SNP Nuts for securing the starter 
cable clips; and SM/F Grips for securing the sunvizor attachment. 
All these jobs, and many others besides, can be done 


faster, cheaper and better by Spire. 


Enquiries to. 


SIMMONDS AEROCESSORIES LTD. 
Byron House, 7-8-9 St. James's Street, London, S.W.1 
Head Office & Works: Treforest, Pontypridd, Glamorgan 
Also B}RMINGHAM, STOCKHOLM, MELBOURNE, SIDNEY, AMSTERDAM & MILAN 
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From raw material to final assembly rapid and permanent identifica- 
tion will Speed Your production. 


Trade marks, batch numbers, marking to Government specification 
—delicate or deep—can be quickly marked. 


We invite samples made from steel, alloys, plastic, glass, etc., to be 
marked, without obligation, to your specification. 
WRITE FOR FURTHER PARTICULARS & TECHNICAL LITERATURE 


( ssn 


Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 


Telephone: CLErkenwell 6155/7 








Hydraulic 
Marking Machine. 











IVATAYIANITIY i) <@)WAM@ONADD 
Wallows Lane - Walsall - Staffs. Telephone WALSALL 2108\3 


ABCO WALSALL 
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TRADE MARK 


NON-FERROUS CASTINGS 


MACHINED PARTS 
CHILL-CAST RODS & TUBES 


make thelr special 
contribution to every held 
ot Eritish Engineer ing 














T. M. BIRKETT & SONS LIMITED » HANLEY - STAFFS 


‘Phone: Stoke-on-Trent 2184-5-6 IN ASSOCIATION WITH Grams: Birkett, Henley 


BILLINGTON & NEWTON LIMITED - LONGPORT - STOKE-ON-TRENT 


‘Phone: Stoke-on-Trent 87303-4 & 88147 ‘Grams: Bronze, Phone, Longport 
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1h KIRKSITE ‘A’ 


replaces 
CAST IRON OR STEEL 


and provides a speedy and con- 
venient means of producing sheet- 
forming press tools and stretching 
dies. 
Tools can be produced in Kirksite at 
a fraction of the cost of similar tools 
in steel or cast iron. The more in- 





tricate the tool the greater the saving. 
Furnished in ingots or as castings 
from customers’ own patterns. 
Rolled Kirksite “A” Metal : is also 
available in sheets up to } in. thick- 
ness suitable for the manufacture of 
blanking dies. 








WRITE NOW 
Number Eleven HOYT ENGINEERS’ 


anti-friction metal AND BUYERS’ GUIDE A ‘nuldse pubtlention. 
SETS THE STANDARD FOR THE WORLD atiihto | ed 2 ae 


; ; ; containing full details detail; also contains notes on 
A full information service on all matters of all our products ‘Fitting,’ etc. 128 pages. 


relating to plain bearings is available to and services. Price 3/6d. post free. 
you without obligation. Write to: 


THE HOYT METAL COMPANY of GT. BRITAIN LTD. 


DEODAR ROAD, LONDON, S.W.15 
Telephone: Vandyke 6061 (PBX) Telegrams: Profanity, Wesphone, London 


SOLDER - BRONZE - KIRKSITE - ZINC BASE ALLOYS 


FOR THESE PUBLICATIONS 


HOYT BOOK ON THE LINED BEARING 














BABBITT FUSIBLE METAL ETC. 

















In standard sizes or to 
your own specification. 


Our catalogue will help 
you select a type and 
size of chuck most suit- 

able to your own needs. 


Write for your copy today. 


iczisn't a magic key or any- 
thing like that. It just so hap- 
pens that we have been called 
in on so many tricky questions 
over the last thirty years chat 
we now know the answer to 
most of them. Wouldn't it 
be a good idea to see us 
about your new project? 

Estab. 1919. A.1.D. approved. 


THE LEWIS SPRING CO. 
(Springs, Spring Clips, Presswork, Wire Forms). 
RESILIENT WORKS, REDDITCH. 

Telephone : Redditch 720/1/2 


LONDON OFFICE : 
321 HIGH HOLBORN, W.C.1 Telephone : Holborn 7479 & 7470 





LEAVE /T TQ 


Lewis 


OF REDDITCH 











J. H. HUMPHREYS & SONS 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 
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WESTON ‘O’ RINGS 


WESTON LEATHER 
OIL SEALS 


WESTON : 
SYNTHETIC RUBBER 
' OIL SEALS 


WESTON “IMPAX”’ 
FACE TYPE SEALS 


the fruits of 21 years 
experience | 


The Weston range of oil seals is the result of 21 


years’ experience in the manufacture of high ¥ WESTON SPLIT 
quality, precision seals for all industrial applications. a SEALS 


ee SOE eh FS, 
= 3 


THE SYMBOL OF CONFIDENCE IN WORKMANSHIP FOR 2! YEARS 


CHARLES WESTON & CO. LTD. IRWELL BANK WORKS DOUGLAS GREEN 
PENDLE/ON SALFORD 6 ‘PHONE PENDLETON 2857-8-9 


BIRMINGHAM MiDiand 6952 LONDON HOLborn 0919 
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When the problem is 
sealing, consult 


/ 


C (i 0 iu E R Dun mechanical 


jointing engineers with 45 years of continuous 
research and practical application behind them 


Hor 
CASKETS 
WASHERS 


AND SHIMS 


C 0 0 PE R S MECHANICAL JOINTS LTD. 


LIVERPOOL RD - SLOUGH - BUCKS 
Telephone: 22373/5 


FOR GASKETS - WASHERS - LAMINATED SHIMS - FILTERS - PRESSWORK 











For reliability 


PERRY | 
TIMING CHAINS — 


are fitted to the new 


STANDARD 





PERRY CHAIN COMPANY LTD., TYSELEY, BIRMINGHAM 








lgnore this, 


and itmay | Wa 
cost you money : Pg 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


AERIALITE 


Safe, Dep endable 
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Two outstanding ' The 
re Vickers-Armstrongs 
British | Stratosphere Chamhe | 


Achievements ... SLO)B DINER 


Industrial Adhesives 


9 SE. GGA 
ran (CL (@ 


Pa wad | ait C0 


PHOTOGRAPHS BY COURTESY OF VICKERS-ARMSTRONGS LTD 
WEYBRIDGE, SURREY 


For this impressive structure—the largest of its kind 
in the world HOLDTITE Adhesives were chosen as being 
the best answer to problems which were very likely unique 
in contemporary constructional engineering practice. 
Capable of reproducing various atmospheric conditions, 
including low or high temperatures and pressures, this 
Stratosphere Chamber called for reliable thermal insula- 
tion bonded by adhesives with great elasticity and 
dependable ageing properties. The bonding had to stand 
up to many variations in temperature and to extreme 
vibration. That HOLDTITE Adhesives were used 
exclusively is convincing proof of their superiority. 


Whether the job is difficult or simple, experimental or 
commercial—we can provide the right adhesive to do it 
reliably and efficiently. Apply for details of our wide range 
of adhesives for the Aircraft, Automobile and other 
industries, without obligation. You are also invited to send 
samples of materials to be bonded, we will then advise the 
best adhesive to use. 


aera “ 4 / —— — inact . el 
Cod { 
— / y 7 y The thermal insulation chosen for the Vickers- 
Armstrongs Stratosphere Chamber was 


Onazote, the expanded ebonite product of 
the Expanded Rubber Co. This insulation 


i [ « a was bonded and fixed into position entirely 
/ 2 with HOLDTITE Adhesives. For the high 
density pads below the cradle and stanchions 
7m HOLDTITE Black G.P. Cement was used, 


SURRIDGE’S PATENTS LTD. 


sition was employed for the walls, roofs and 
NEW WORKS + CROYDON ROAD + BECKENHAM <: KENT «< Telephone: Beckenham 


main flooring. 
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Ask for the 


SCRAP MANAGER 


BIRMINGHAM 


Adderley Park Works, 
Bordesley Green Road. 


Tel.: Victoria 2954. 


LONDON 


Brettenham House, 
Lancaster Place, Strand, 
W.C.2. 


Tel. : Albert Dock 2841. 
Tilbury 237. 


MANCHESTER 


Lords Chambers, 
26, Corporation Street. 


Tel.: Blackfriars 6348. * 


PRESTON 


New Diversion Quay, 
The Docks. 


Tel.: Preston 86285. 


INVERKEITHING 
The Bay. 
Tel.: Inverkeithing 460. 


BRISTOL 


Wharf Road, 
Fishponds. 


Tel.: Fishponds 53253. 


MIDDLESBROUGH 
Midland Bank Chambers. 
Tel.: Middlesbrough 3481. 


WISHAW 
Clydesdale Works, 
Tel.: Wishaw 26. 


LIVERPOOL 


189/190, Regent Road, 
Bootle. 


Tel.: Bootle 3885 


BRITON FERRY 


Giant's Wharf, 
Glam. 


Tel.: Briton Ferry 3166. 


BARROW -IN- 
FURNESS 
Ramsden Dock. 

Tel.: Barrow 275 


MILFORD HAVEN 
Castle Works. 
Tel.: Milford Haven 76. 


THO: W.WARD LID 


AteITON 


TELEPHON 


w OR 


SH E & Fae D 
RAM RwWART SMEFFIELT 


act sTRANO wo 


METROPOLITAN-VICKERS GAS TURBINE 
* LOCOMOTIVE used by British Railways 


THE TUNGUM COMPANY LTD 


Brandon House, Painswick Road, Cheltenham, Glos 








Fractional Horsepower 


Motors 


BTH fractional horsepower motors are second 
to none in quality and proved performance. 
All types are available in sizes to meet every 
domestic, commercial, and industrial need. 
Precision-built of highest grade components, 
and fully tested, they will give long and 
trouble-free service. 

No manufacturer can offer a wider choice in 
fractional horsepower motors. Whatever the 
conditions of service or type of drive, there is 
a BTH motor well suited to the job. 




















BRITISH THOMSON-HOUSTON 


COMPANY LIMITED, RUGBY, ENGLAND Min 


Member of the AEl group of companies 
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We 
Inake 


AAAAAAA 


DEPOTS AT 


BELFAST 


BIRMINGHAM 5 
BLACKBURN 


BRISTOL 
CARDIFF 
CARLISLE 
CHESTER 
COVENTRY 


EDINBURGH | 


EXETER 
GLASGOW 
HULL .,. 
LEEDS 3 
LEYTON 


LIVERPOOL | 
MANCHESTER 3... 
NEWCASTLE-ON-TYNE 2 


NOTTINGHAM 


SHEFFIELD 


SOUTHAMPTON 
STOKE-ON-TRENT 
WIMBLEDON 


DUBLIN, 35 Westland Row. 
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SMALL PARKES 


\P 


PROOUCT 


ADAbbbbda 











(Towns & Telephone Nos.) 


oe 25103 

«+ Midland 4659 
6581 

27214 

27026 

589 

‘ 21280 
Coventry 64914 

. Central 4234 

ARS ; 3813 

. Central 4595 
Central 52072 

ose ««» 20664/5 
.. Leytonstone 6068 
Royal 1251 and 5202 
Blackfriars 0596 


ee 


€2 


27142 and 27942 
. 43646 
! ae ae 
71276 
44021 
4248/9 


Republic of Ireland: 
66597 
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The numerous critical stages in making good clutch discs 
are our exclusive worry. If there were ten times as many 
the fact would remain that you, the user, are interested 
only in the final result. But because you may sometimes 
wonder why DON-FLEX Clutch Discs are just that little 


bit better, we are taking you behind the scenes. . . 


Here, we are making sure that every batch of materials 
satisfies the most rigid laboratory criteria. 


An obvious thing to do? Precisely . . . the pains which we 
take over even the most obvious things mean that you can 


always be sure of DON-FLEX. 





to be sure 


LONDON: 76 VICTORIA ST, 


S. 


w. 


99 


MANCHESTER 9 





Why B.S.A. supply 
25% of the world’s 
motor cycles 


The reason is attention to detail... the detail of design 
... detail of material . .. detail of finish . detail of 
PACKING, 


gear boxes especially need protection against dirt and grit. 


During long journeys overseas, engines and 


B.8.A.’s Export Packing Department use Permacel Tapes 
for this purpose. 
There are Permacel Cloth or Crepe Paper Masking Tapes 


for every job which requires masking before painting, or 


protecting during transit. They stick instantly and firmly to 


any surface. They suit the smoothest and the most irregular 
contours. And they always come away easily and cleanly. 
Permacel Crepe Paper Masking Tapes are ‘Double- 
Bonded’, 


Johnson process permanently 


This Johnson and 


bonds the adhesive to the 
backing material. All Permacel 
Masking Tapes are, of course, 
unaffected by the chemicals 
and solvents normally used 


in paints and dopes. 





There’s gold in them thar hills . . . if you know where to find it. If 
you don’t mind leaving your wife and children for seven years at 
a stretch, getting a bullet through the lobe of your ear, nearly dying 
of thirst and finally dying of heart-break. There’s gold... 

But wait. Many manufacturers use solvents in the course of 
their process. Volatile solvents, expensive solvents. And for some 
reason we can’t quite understand they let them float away into the 
atmosphere. Why, dang it There’s Gold in the air! for the man who 
hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE, TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1, TEL: ABBEY 3085 








THE NATION’S REMEMBRANCE 


POPPY DAY 


British Legion, Haig’s Fund, Pall Mall, London, S.W.1 


(Registered under the War Charities Act, 1940) 
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6. Precision Dies and Tools Essential For 
High Quality Production 


PPORGINGS and Pressings 

can only be as accurate as the 

dies and tools used in their 

manufacture. The high pre- 

cision accuracy for which 

our products are renowned 

really begins to take shape in 

our extensive Die Shop and 

Press Tool Sections. Staffed 

by qualified technicians, each 

department is self-contained, fully equipped and laid out on the modern most 
practical line to ensure rapid production of precision dies and tools which enable 
us to maintain consistently the first-class quality of the Forgings and Pressings 
we produce. 

When next you require precision Forgings or Pressings at competitive 


prices, we should welcome the opportunity of quoting. 








BIRCH ROAD, WITTON, BIRMINGHAM, 6. Telephone: EAST 1262/5 
Hilton 
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ZAS PLASTICIANS 
«, WE'RE 
9, MAGICIANS! 
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When motor car makers 

Survey their ‘broad acres’ 

And look at the jobs on the band, 
It’s simply fantastic 

How mouldings in plastic 


Will speed up the work that’s on hand. 


Accessories, too, 

Come under review, 

Here plastics can help quite a lot. 
If you make or supply 

It’s important to cry 


. “What it takes is what EKCO have got!” 


For dashboards and dials 
And wing ornament styles 
EKCO do tooling and moulding. 
With switches and knobs 
And much bigger jobs 

They keep the production 


lines rolling 


State the plastics position 
Re lamps or ignition, 
They'll be only too pleased 
to advise. 
There’s no mouXling problem 
That's likely to fog them 
Or cause them the 


slightest surprise. 


EKGO 


PLASTICS 


oe 
y 
f, rs 


Send for our fully illustrated brochure “ Plastics for Industry” 
K. COLE LTD., SOUTHEND-ON-SEA, ESSEX 


(Members of the British Plastics Federation) 





FACHMENT 


~-the spider’s method is inimit- 
able. For the more usual problems 
of industry the wide range and 
reputation for quality lead natur- 
ally to Marsdens for Bolts, Nuts, 
Screws and Studs. 


MANCHESTER 1 
dm SM. 17 


ALTRINCHAM: STREET, 








GIRDEX 
do it better 


LEGS 





Wasteful, outdated methods of storing and 
handling can have no place in modern produc- 
tion systems. Girdex have specialised knowledge 
of planned mechanical handling and will be 
pleased to quote for your requirements. 


GIRDEX ENGINEERING COMPANY LIMITED 


G51 
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CEJ TAPS 


Spiral flute taps for blind 
hole tapping. Spiral Point 
taps__ for through hole 
tapping. In each case only 
one tap is needed. ; 


CEJ PLUG 
AND RING GAUGES 


are in steadily increasing demand throughout 
industry. Their precision and exemplary 
accuracy ensure complete satisfaction. 


CEJ ROUND DIES 


Adjustable or solid; obtainable in all 


standards. 


CEJ Micrometers 


A complete range of C.E.J. Micrometers is stocked. 
All are manufactured to the well-known C.E.J. 
standard of accuracy and perfection. The Micro- 
meter Screw is finished with hardened, ground 
and lapped threads, the thread profile is correct to 
a high degree of accuracy; the measuring face or 
anvils are lapped perfectly flat and parallel to one 
another and are at right angles to the axis. 

English micrometers are equipped with screws of 
40 T.P.1. and Metric with 0-5 m/m pitch. 


CEJoua NSSON LTD. 


PRECGES On r6 0:b:S AND 1 WN°S.). R-U 4 ERs 


A.1.D. APPROVED 
SOUTHFIELDS ROAD DUNSTABLE BEDS. TEL: DUNSTABLE 422/3 


OnB 
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TURQUOISE 





“CHEMI * SEALED 


part of your 


ma \ce 3 





for perfect reproduction 
TURQUGISE pencils 


100%, Electronic graphite, refined in the Eagle attrition mill 
to 1/2§,000th” particles, makes Turquoise pencils so dense and 
opaque that they deposit lines of uniform blackness every time. 
You can depend on getting clear, sharp reproductions direct 
from pencil tracings. 


You also get fast-flowing, silky smoothness, because millions 

more tiny graphite particles are compacted into every inch of 
lead to blend more thoroughly with the waxes. Never a flaw, 
never a “blind” spot in a Turquoise. Points do not crumble — 
a Turquoise takes and holds a needle-point. 
_ Made in 17 grades, each from a precisely controlled formula, 
for sustained accuracy. You'll find Turquoise the smoothest, 
strongest, most satisfactory drawing pencil you have ever used. 
7d. each; 6/6 a dozen. 


"CHEMI-SEALED" SUPER-BONDED 


100% ELECTRONIC GRAPHITE 








TI! 


EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM, N.17 
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P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 Lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 





are your insurance against costly re- 
jections. We supply only tested steel. 


Another good reason why engineers prefer 


KIRKSTALL 


CARBON AND ALLOY IN ALL STANDARD SECTIONS. ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 
KIRKSTALL FORGE ENGINEERING LTD - LEEDSS - Telephone : HORSFORTH 2821 


M.15 
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THE 


DARWINS 


GROUP 


F 
SHEFFIELD - ENGLAND 


The comprehensive range of the Darwins Group 
products is designed to meet the needs of the 
Aircraft, Automobile and Engineering Industries 
and to provide steels for many special ap- 
plications. Illustration shows teeming a ladle of 


molten steel into ingot moulds. 


DARWINS LTD. 


TOOL STEELS - HACKSAW BLADES « PERMANENT 
MAGNETS - HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 


CARBON & ALLOY CONSTRUCTIONAL STEELS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 


ANDREWS TOLEDO (wine nov) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 





OF INTEREST TO 
PRODUCTION ENGINEERS 


Can you convert standard drilling machines 
? to automatic operation and obtain very 
@ considerable increase in production. 


» Can you secure this increase with small 
@ capital expenditure. 





Can you maintain regular and continuous 
? production using unskilled operators and 
@ eliminate operator fatigue. 


Why not arrange for a 
DEMONSTRATION PA MAY 
on your own Components 


at our Slough Works WITH THE 
TEL: SLOUGH 22396. : 














AIR HYDRAULIC POWER 
W. J. MEDDINGS LIMITED FEED UNITS 


16 Berkeley Street, London, W.! . MAY fair 6417 SEND FOR INTERESTING DETAILS 


Rathbone 
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BLACKHEART Malleable Iron Castings 
made by Shotton Bros. are laboratory con- 
trolled at every stage in production. This 
factor plus the use of the most up-to-date 
plant and over 50 years continuous 
experience ensures castings of the highest 
quality and accuracy. We are particularly 
well suited to handle machine moulded 
repetition work. Our technical staff is 
always ready to give advice on design and 
development problems etc. 


% Highest British Specifica- 
tion accepteda—BSS 310 
(1947) Grade 3. 


SHOTTON 


BROS-LTD 


Tv 
OLDBURY, NEAR BIRMINGHAM 
Telephone: BROadwell 1631-2. 


TEGONIC) Members of the Technically Controlled Castings Grout 


RICHARDS 
Bolts 


CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WEDNESBURY 
Phone Darlaston 140 (10 lines) P.B.X. Wires “Richards, Darlaston” 











| UPTO I2zHP 
FROM STOCK: 


LARGER SIZES QUICK DELIVERY 
VERTICAL & HORIZONTAL DESIGNS 
WITH OR WITHOUT MOTOR MOUNTING 


Crofts 
VARIABLE 
SPEED GEARS 


MOST WIDELY USED OF ALL 
MECHANICAL VARIABLE SPEED GEARS 


POWERS 
ROLLING 
AR CONTR RDING 


up To 
150 H.P. 
e 
0 GE 
miABLeeo OF A FELT yAmiasle 


RATIOS = “ a 
T P. pM. 
up To ENGINE. 2 eos or 14-14% R 
TeU 
16 tol ov ? , 
. 


ACCURATE SMOOTH SPEED ADJUSTMENT 
ANY METHOD OF CONTROL LOCAL OR 
REMOTE 

MAINTENANCE NEGLIGIBLE 
UNBREAKABLE FABRICATED STEEL CASE 


ASK FOR PUBLICATION 0.m. 5/39 : ea Se 

Hgpiasned at Ft 
VARIABLE SPEED 7 MONTROL DAIVING 
ELecTRiC REMO essinG MACHINE 


x 1 YOU REQUIRE A v/s GEAR FROM STOCK 
per PROC 


RING BRADFORD 65251 EXT. 7! a RUB 


G; Ly CROFTS iencineers) LTD., BRADFORD 
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ydiffe Reliable Castings 


FOUNDRIES LTD IN BLACKHEART MALLEABLE 


Founded in 1906 and suppliers to the 
Motor Trade for over 40 years. Pioneers 
in the use of rotary furnaces. Laboratory 
controlled throughout. Notable for accur- 
acy, reliability and casy machinability. 
We have our own machine shop and 
castings can be supplied fully machined 
if desired. 


FOLLSAIN WYCLIFFE 
FOUNDRIES &TD., LUTTERWORTH 
Nr. Rugby. Tel. Lutterworth 10 & 60 


A group of typical castings in regular production Cogent 





A: 7, 
C 


$, 
\ iN : K 
WNBA MAGR 


The problem of getting more passengers per 


Alp F ALT \A\g7, \ SPRING 
cubic inch of bus is made easier by using | NT ADO ) < CASES FOR 
Intalok Spring Cases. With this remarkable v L Ly } Ih |) TRANSPORT 


° . D 
springing system the seats can be made 


shallower than other sprung seats without A PRODUCT OF THE SLUMBERLAND GROUP, TRADE ENQUIRIES TO 
any loss of comfort. INTALOK LTD., CALDWELL RD., NUNEATON. TEL: NUNEATON 2367/8 


AUTOMOBILE ENGINEER, November 1953 107 








SSS SSSSSSOSSSSS SSSS5 





Including automobile and electric vehicle 
battery control and charging equipment 


BATTERY 
(HARGERS 


AND 


CHARGING 


By Robert A. Harvey, B.Sc.(Eng.), A.M.I.E.E. 


This invaluable book shows how the problems of battery 
charging and control have been solved in many different 
industries. It enables the engincer to examine the schemes 
used in other fields and to select and adapt such schemes for 
his own particular use. 

Every important battery control scheme 
is described in this valuable new book 


Twin bogies Order Now 35s. net. By Post 36s. 2d. 
From all booksellers or Iliffe & Sons Ltd. 

DORSET HOUSE, STAMFORD STREET, LONDON S.E.1 

at last! sosocooooooosoooosooocosecesosecoooosesss 


conquered 











DUST AND WATER ENTRY has 


for long been a major problem for all 









































Body Engineers. Extensive study and 
experiment has convinced us that it 
cannot be solved by metal formation 
only. With the aid of our Plastics 
factory we have at last found the solu- 
tion in our “Snap Sacs” (patent 
applied for). 

They can be used with any of our 
Snap-in Fasteners, already in extensive 
use in the trade, thus obviating any 
major change. “Snap Sacs”’ are sold 
with the fasteners. Low in cost—Easy 
to apply—Satisfactory in use. A slightly 
larger hole is all that is required for 
fitting. 

A generous supply of experimental 


samples is waiting for you 


CARR FASTENER CO. LTD. 
Stapleford, Nottingham. 


Telephone: Sandiacre 2234. 


Also a; London, 
Manchester, 




















Birmingham 











AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
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130 suats FACED AND CENTRED PER HOUR. 


Facing 4” off each end and drilling 74" 
centres in 24” diameter Electric Motor 
Shafts in a floor to floor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 
@ True faces and accurate lengths. 
@ Turned finish on faces. 


@ Eliminates subsequent facing down 
to centres or recentring. 





ENGINEERING CO. LTD. 
COVENTRY ron COVENTRY 8864! 
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We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 
Drilling Heads and Machines, Tapping 
Machines, Gear Tooth Rounding Mach- 
ines, Special Machine Tools for High 
Production 


capacit 
Minimu 
Standard 
work up to 


m length 
bed lengths to take 
74” 48” or 72” \ong- 


Rathbone/1665 
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moulding. o 
EES LNs 


WHENEVER there 1s a need in industry for mouldings in 
rubber, natural or synthetic, consult P. B. Cow and 
Company Ltd. 

For over 100 years we have given service and advice 
to industry. 

Our team of experts, fully conversant in the latest 
production methods—our laboratory, always one step 
ahead with the latest developments in rubber tech- 
nology, are for your service. Make use of them. 

Write or ’phone for one of our Technica! Repre- 


sentatives to call. 


Rubber at its best 


P. B. COW & COMPANY LTD. INDUSTRIAL SALES, 
STREATHAM COMMON S.W.16. TELEPHONE: POLLARDS 448] 
TELEGRAMS : LILOPROD, STREATH, LONDON 








MD ‘POP’ isa Registered Trade Mark of the manufacturers 


Geo. TUCKER EYELET Co. Ltd. 


ONE 9" A Walsall Road BIRMINGHAM 22. 


Consultants and Tool Manu/octurers: AIRCRAFT MATERIALS LTD., 
Midland Road, London, N.W.1 


THE MODERN S¥STEM OF VETTING 





Cornelis Type V.H. Thread Generating Machine cuts production 
time. 

This new precision high production Machine is the perfect answer 
for makers of aircraft, machine tool, motor car, and instrument 
parts. It is the result of 55 years’ experience in the manufacture 
of thread generating machines. 

Fully Automatic, easily operated, quickly adjusted, produces any 
thread and eliminates indexing with multi-start threads. One 
leading machine tool manufacturer using one of these machines 
has reduced the production time of threaded components by 
25°. Full details available on request. 


j-B. MACHINE TOOL CO. LTD. 


312-314 Bradford Street, Birmingham 5, England. 
CABLES: “JABEMACHIN "’ TEL: MID 4375-6 
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The man in the shop .. . like this operator using 
self-adjusting arc welding equipment .. . can 
only produce good work if you give him the 
latest information (and the proper tools) with 
which to do the job. 


WELDING & METAL FABRICATION, founded in 
1933, is the journal covering all aspects of 
fabrication—from forming and shaping to final 
assembly. Its information keeps you in touch 
with the newest developments in fabrication, 
plant, processes and techniques. Send your 
subscription (33s. 6d.) to Dorset House, 
Stamford Street, London, S.E.1, or write for a 
specimen copy. 


Keep up-to-the-minute with 





Welding and 
Metal Fabrication 








CUTTING or WELDING 


Over 100,000 of all types and 
sizes carried in Stock 


SPECIAL DISCOUNTS 
FOR QUANTITIES 


SEND YOUR ENQUIRIES 
TO :— 


POLLOCK & PEET 


netted 


SOUTH END - CROYDON - SURREY. Tel. CROydon 3158-9 
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The drill 


for more 
production 


Engineers in the 

motor industry, like 
their counterparts in 
other branches of 
engineering, know that 
the best work can only 
be turned out if they 
use the best tools. That 
is why they always 


ask for INTAL tools. 


Drills - Reamers 
Milling Cutters 
Ground Thread Taps 


Obtainable 
from your 
stockist 


THE INTERNATIONAL TWIST DRILL COMPANY LTD 
INTAL WORKS, WATERY STREET, SHEFFIELD, 3 


Telephone: Sheffield 23072-3-4 Telegrams: ‘“Fiuted, Sheffield 3°’ 


| 


... speaking of Bearing Bushes ... 


High tensile. high load-carrying 


CAROBRONZE 


means 


SHORTER & THINNER BUSHES 
ECONOMY IN METAL 
ECONOMY IN MACHINING 
INCREASED EFFICIENCY 
LONGER LIFE 


CAROBRONZE BRAND COLD DRAWN 
PHOSPHOR BRONZE TUBING 





CAROBRONZE LTD. Telephone : 
School Road, CHiswick 0245 


Belmont Road, Telegrams: 
London, W.4. Carobronce-Chisk, London 




















more security-less labour 


Groverlok spring dowel pins can be used 
in every case where solid taper or parallel 


pins are in use. 


( | hh | am 6[hey give greater security 
ROVERLON 


and no accurate drilling or 
reaming operation is necessary. They can 


be fitted by completely unskilled labour. 


Write for fully illustrated literature to Dept. D. 


GROVER & Co. LTD. 


BRITANNIA ENGINEERING WORKS, CARPENTERS RD., 
LONDON, E.15 PHONE: MARYLAND 4342-3 
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at all stages of manufac- 
ture ensures a trouble 
free product. . . . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM.C° I? 


PARKER ST. BIRMINGHAM. 18. 


TELEPHONE: EDC baston.3607. 





A vital part 
of production 


Two hands belonging to a skilled worker. 
Where would the drive for more 
production be without them? They deserve 
the best press guards made today. 

And you have a right to expect that your 


Vite 


consideration will not result in a fall in 
output. The answer is, of course, the 
‘Fastrip’ Synchronised Guard for more 
production and greater safety. 

Send for full details today. 


j. P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 
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ADHESION AND SEALING POINTS IN CAR 


MANUFACTURE 


- 
— 


ee 
= 


... there's a job for 


Bostik 


The efficient fixing of anti-drum pads in modern 
cars can be done—and is done—with ‘Bostik’ 
Adhesive. It is by far the fastest, cheapest, and 
most efficient way of doing this simple but 
essential job. Indeed, for faster, cheaper, and 
more efficient methods in every branch of car 
manufacture today, ALL British car manufac- 
turers employ ‘Bostik’ Adhesive, ‘Prestik’ Sealing 
Strip and ‘Bostik’ Sealing Compounds 
Remember... 


for every sticking and sealing job in the 
Motor Industry there's a job for 


| Besrik 


The word "Bostik" is a registered trade mark of 


B.B.CHEMICAL CO. LTD., ULVERSCROFT ROAD, LEICESTER. 











power 
service 


Books on every aspect of motor 

car maintenance and repair can 

be quickly obtained from Smith’s. 
Lists of the appropriate technical 
books gladly supplied on request. 
Books not in stock quickly obtained 

to order. Our Postal Service sends books 
to any address at Home or Overseas. 


W.H. Smith & Son 
FOR TECHNICAL BOOKS 


HEAD OFFICE: STRAND HOUSE, LONDON, wW.¢ on 




















The New 
Ventlite 


An adaptable roof light 
and ventilator for build- 
ing-in on buses, luxury 
coaches and vans. 
Coachbuilders will 
appreciate the ease of 
fitting, the compact, neat 
appearance and the fine 
finish. Thoroughly 
weatherproof. 


Full technical data on request. 


Weathershields. 


BISHOP STREET, BIRMINGHAM, 5, ENGLAND 




















QUICK DETACHABLE PIPE COUPLING 


for use on trailers with tractor controlied position. Rotate sleeve for safety 
brakes. Body ‘A’ fixed on back of lock 

tractor, operation is as follows: Couplings rustproofed. Can be used 
Move sleeve ‘B’ back, this allows steel for vacuum or pressure. Standardised 
retaining balls to open and release cone bv S.M.M.T.; in general use in 
‘C’. When connecting, hold sleeve ‘B’ America. Safe working load of 4,000 
back while inserting cone. Internal Ibs. per sq. inch. Can be supplied with 
spring then returns sleeve to “locked” an automatic shut-of! valve. 


FEENY & JOHNSON LTD WEMBLEY 


Phone: WEMbley 4801/2 
Scottish Motor Show, November 13th. STAND No. 152 
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OF AXLE-SHAFTS 


EFCO-TOCCO INDUCTION HARDENING 
Illustration shows a vertical progressive induction hardening 
machine for improving torque and wear-resisting qualities 
of carbon steel axle shafts. Machine treats two shafts at a 
time and, when powered by a 125kW 10ke M.G. set has 
an output of 60 shafts per hour. 


Two such equipments are installed in the Luton Works of Vauxhall 


Motors Ltd. to whom our acknowledgements are due 





ELECTRIC FURNACE*‘COMPANY LIMITED 
Netherby, Queens Road, Weybridge, Surrey 
Telephone; Weybridge 3891 


Nita SELF-TAPPING SCREWS 


WITH PHILLIPS RECESS HEADS 


THE PHILLIPS HEAD 

The special driver mates perfectly with the recess head 

and cannot slip. There is no risk of injury to the operator 

or damage to the article. This makes for faster, more efficient 
work with less strain on the user. Power driver bits as well as 


hand drivers are available for Phillips Heads, 


THE N.P.K. THREAD 


The hardened threads of Nettlefolds Parker-Kalon screws cut 
corresponding threads in drilled, formed or moulded holes. lhere 
is no need for tapping, tapping plates, inserts, clinch nuts or 


lock washers. N.P.K. screws simplify assembly methods and 


make stronger fastenings. 


Full details on applic ation from: 


GUEST KEEN & NETTLEFOLDS (mipianps) LTD. | f \ 
SCREW DIVISION: Box 24, Heath Street, Birmingham 18. § L | h kh 


5/P. NPK/2901 
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Life is sweeter and so is your temper 

when you have these G.E.C, Fractional Horse 
Power Motors working for you. So why 

not exchange some of your production 
difficulties for some of our Motors? They'll 
get things humming in no time. 

Phone your nearest G.E.C. dealer and learn how 


G.E.C. Fractionals can help you, 


GEC. & 


fractionals 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LON 


116 


54” Centre Precision Screwcutting lathe 





Featuring: *%& All geared Headstock % Taper 
Roller Main Bearings * Bed length 44’ 
%* Compound Slide %& Quick Release Tailstock 
* Swing over Bed 11” *%& Heavy construction 
throughout * Built to last %* Low Initial 


Cost * Prices from £105. 


MAIDENHEAD. Telephone: 50 








Hl VICTA ENGINEERING CoO., | 











STOCK RANGE 
3/32” to 10” 


Vitek=taaels 


DATA SHEETS 
AVAILABLE CIRCLIPS 
Write for them now to 


ANDERTON SPRINGS LTD. - BINGLEY - YORKSHIRE 
TELEPHONE : BINGLEY 2351 & 2226 TELEGRAMS: CIRCLIPS, BINGLEY. 





s NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 


Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield. 
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Accuracy— 
we repeat 


Accuracy in little things leads to reliability in big ones. We have 
built our business on that belief; because of it, many of industry’s 
most famous names think first of Redfern Stevens when it comes to 
repetition work, small components and sub-assemblies. 
We work to the same unfailing accuracy from blue-print, pattern or 
sample. Our large capacity, modern methods and long experience all 
combine to help reduce costs and speed production. Let 
us quote you the next time you have one of 


engineering’s important little problems. 


PRESSINGS 
Capstan and 
Automatic Bar work 


Springs, Assemblies Redfern, 


Machining, Drop Forgings 
veew | Stevens Lid 
Nuts, Screws, Washers. 


BEVERLEY WORKS, ALMA STREET, BIRMINGHAM, 6 














ly om Cals (liter fe HEAL 


NON-FERROUS METALS 
Cold Rolled Sheet & Strip, Rods 
& Bars, Wire & Drawn Strip, 
Tubes, Chill Cast Bars, 

Phosphor Bronze, Gun Metal, 
Brass & Copper, Gilding 

Metal etc. 





Specialists in the production of Wrought High Tensile Alloys 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4/-. Each 
paragraph charged separately. Box number 
5 words-—plus 1/-. Advertisements for the 
1953 Show Review No. should be to hand 
not later than first post November llth. No 
responsibility accepted for errors. 








SITUATIONS VACANT 

YOUNG Engineers, age 25-35, B.Sc. or Higher 

National, experienced light engineer.ng 
sought by progressive Component manu 
England. Openings for keen, 
Sales, Research, Production 
Control, Design Starting salaries £500-£1,500 
per annum according to qualifications Send 
fullest particulars, state type of work, age, and 
salary required Box 1468, c/o Automobile 
Engineer (4747 


[)25IGN DRAUGHTSMAN _ required for 
motor cycle, transmission and engine design, 
with at least five years’ drawing office experience 
in the automobile industry. Position offers good 
opportunities for applicants who are interested in 
modern design and development Write, giving 
full particulars, including present and required 
salary, to Box 0417, c/o Automobile Engineer 
[47244 

Research Engineer required for 
development and testing of auto- 
mobile components. Science or engineering degree 
or equivalent standard required. Also practical 
experience of automobile test engine work. Write 
giving age, details of education and experience 
Hox 1033 c/o Automobile Engineer. [4734 


[DESIGNER An enthusiastic and experienced 
Designer is required to take charge of the 
drawing office in the research department of a 
large engineering firm in the Midlands. There 
are excellent opportunities for the right man, 
who should have experience in the design of small 
high performance LC. engines. Box 1290, 
Automobile Engineer [4742 
PRODUC TION Engineer wanted for factory 
producing automobile parts in the South of 
England Preferably a man having served his 
time as apprentice with experience of centre lathe 
and automatic machinery Full knowledge of 
production and labour control. Sa'ary according 
to ability and prepared to pay up to £2,000 a year 
for the right man. No others need apply. Write 
Box N.699, c/o Streets, 110, Old Broad Street, 
C.2 [4743 
OUNG qualified Engineer required by West 
of England vehicle accessory manufacturer to 
undertake special investigations into performance 
of the product in service. Product applicable to 
cars, trucks and agricultural machinery. Rep'y 
giving full details of experience and salary required 
to Box 1291, c/o Automobile Engineer. [4744 


industry 
facturers in N.E 
energetic men in 


GENIC IR 


product 





COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone : HOP 1784. LONDON, S.E.1 





MEK-ELEK Engineering Ltd 
17 Western Road, Mitcham, Surrey. 





| 
‘BALL CATCHES 


for the AUTOMOBILE 





’ ‘ ification 
Made to customer $ speci 


uvantity. 

in any q ia from the bar 
particularly those 
produced by the 

threaded process 
he specialist 


For precision 
in any metal, 
which are not 
cold head or roll 
consult t 
machinists. 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 


Telephone : Broadwell 1115 (4 lines) and 1757. 


— 
Holdens 








SOCKET HEAD CAP SCREWS 

BY ““UNBRAKO” & “G.K.N” 

Packed in makers’ original boxes, 

very clean and in first class condition. 
13,000 B.S.F. 3” x 2” 
6,000... "x14" 
13,000... $” x13” 

Keen prices for quantities or the lot. 


WM. HURLOCK JNR. LTD. 


5-7, Kingston Hill, Kingston-on-Thames. 
Kingston 4526. 








| 


| 
| 
| 


SITUATIONS VACANT 


RESEARCH and Development Worker required 
in the Development Dept. of large Midland 
motor firm. Higher National Certificate or equi- 
valent. Write stating training, exper.ence and 
qualifications. Box 0962 c/o Automobile mel Tr 
4730 


PATENTS 
HE proprietor of British Patent No. 604,006, 
entitled ‘‘ Clutch Structure,” offers same for 
licence or otherwise to ensure practical working 
in Great Br.tain. Enguiries to Singer. Stern & 
Cariberg. 14, E. Jackson Boulevard, Ch:cago 4. 
Illinois, U.S.A. {4735 


HE proprietor of British Patent No. 626.046, 
entitled ‘“ Liquid actuated Centrifugal 
Clutch,” offers same for licence or otherwise to 
ensure practical working in Great Britain. En- 
quiries to Singer, Stern & Carlberg, 14, &. 
Jackson Boulevard, Chicago 4, Illinois, U.S.A. 
[4736 


[HE proprietor of British Patent No. 629.449, 
entitled ‘‘ Apparatus for Handling Rim- 
equipped Tyres,” offers same for licence or other- 
wise to ensure practical working in Great Britain. 
Enquiries to Singer, Stern & Carlberg, 14, E. 
Jackson Boulevard, Chicago 4, Illinois, U.S.A. 
[4737 


[THE proprietor of British Patent No. 578.633, 
entitled *‘ Improvements in Articulated Road 
Vehicles,” offers same for licence or otherwise 
to ensure practical working in Great Britain. 
Enquiries to Singer, Stern & Carlberg, 14, E. 
Jackson Boulevard, Chicago 4, Illinois, U.S.A. 
[4739 


[HE proprietor of British Patent No. 627487, 

entitled “Liquid Actuated Centrifugal Clutch,” 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Enquiries to 
Singer, Stern & Carlberg, 14 East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A. [4745 


OFFICE FURNITURE 


WENTY-FOUR 5ftx2ft. 9 in. steel lino- 
topped desks, 42 in. high with 10 in. top shelf, 
for disposal, with twenty-three tubular steel chairs 
and two 2 ft. 6inx2 ft. 9in. steel desks. Reply 
to Box 1008, c/o Automobile Engineer. [4740 


BOOKS WANTED 


YATALOGUES, Brochures, etc., of all motor 
/ cars of the period between the wars required 
by compiler of motoring records. Postage, etc., 
refunded. C. Harris, 10, Summerfield Road, 
Wolverhampton. [4746 








THE ANTI-FRICTION BEARING CO. LTD., 
HARFORD STREET, 
BIRMINGHAM, 19. 

Manufacturers of Plain Bearings in Gun 

Metal Steel and White Metal. 


Tel. Nos: NORthern 2024-5 
Tel. Add: ‘‘Antifric’’ 'Phone, Birmingham, 19. 

















THE ALL STEEL VICE 
: that never lets go: 


FORTIS TOOLS LTD - 91 STATION ST., BIRMINGHAM $ 








or your local dealer 





MORE SILENT AND EFFICIENT 


Silencers of all types, for Cars, Commercial Vehicles, 


Tractors and Marine purposes. 


Any type of Silencer made to your own specifications. 


Straight thro’ — Two — Three and Six pass, also 


Standard Baffle Type. 


Enquiries cordially invited. 


» ENGINEERING COLTD, 


ALBION M 


L CLAZEBURY NR 


MANCHESTER 


s 
v' 
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* Molecules of matter. 
* Atoms—structural materials of the molecules. 


% Electrons, neutrons and protons as constituents of atoms. 


To produce the necessary material 


It’s very simple—just switch on the current from your local Supply and select some 
negative particles. Borrow a pinch of protons from Harwell. Wrap them up in 
your negative particles to make an atom. Repeat the process ‘ad nauseatum’ to 
produce sufficient atoms to form a molecule. Keep on and on and on making molecules 
by the million night and day and THEN put the final result ‘‘under the hammer.”’ 


To reassure our Customers, we would state that we shall not adopt this long-drawn-out 
process for many years ahead—at least not before A.D. 2501. 

We are far too busy putting every ounce of our energy and every second of our time in giving our 
super-service in Quality-first Dropforgings of every description for all Industrial purposes. 





WY souty WALES FORGEMASTERS LTD 
GARTH WORKS @¢ TAFFS WELL * CARDIFF 


Grams, - PORCEMASTERS.” TAPFE WELL Phone: TAMS WEL 41/2 





Tested ana recommended by the 
Ministry of Supply (MVT Branch) 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 

scientific sealing which has 

been proved by rigorous tests 

to be the perfect jointing for 

smooth surface and screw 

unions. OSOTITE is a simply 

FE a applied, liquid compound, im- 

ZEEE pervious to heat, petrol, oil, 

O q O T j T F ; grease, water and steam which 
ensures in a few minutes a 


A SigK- HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 


oot UCT Write for full details and prices to : 


SEFCK BRANDS LiMitTeD 


a ae Om on: Ol. emu. mom emen, lumen Mem @ckek, lua a. eu ay Ww. mo) 
Tei: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 
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Put YOUR scrap problem 
on OUR plate.... 


and let us solve it for you. 
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You will have no disposal 


difficulties if you 
.. USé our 
WORKS SCRAP COLLECTION 


SERVICE 
GEORGE 


SONS AND COMPANY 


BROADWAY CHAMBERS, HAMMERSMITH, LONDON, W.6. Telephone: Riverside 4141 


Birmingham + Hebburn-on-Tyne - 


Experts in Scrap since 1834 


LIMITED 


Coborn, Telex, London 
- Sheffield 


Telegrams : 


600 Commercial Rd., E.14 + Bidder St., Canning Town, E.16 - Bath - Belfast - Leeds - Luton - Manchester - Morriston, Swansea 





ae/s212/x92 
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—is good to set in 
front of any car! 


Radiator grilles can be DIE CAST for 
any modern car — 

Extremely attractive in appearance 
they can be die cast in ONE PIECE 
and thus save hours of production. 
MAZAK based on zinc purity of 
99°99 4°, is the right metal for the job. 


(fursniar Serrive ) 
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IMPERIAL SMELTING CORPORATION (SALES) LIMITED 
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Pressure die castings in aluminium alloy form the 
major body components of the ‘ Flamemaster”’ 
hand torch illustrated here by courtesy of 
Messrs. Chance Bros. Ltd. Our customer 
says: “The aluminium die castings which we 
have obtained from you for use on this product 
have proved entirely satisfactory, and are a great 
improvement on the previous covers. It is in 
fact true to say that they save us considerable 
assembly cost due to their accuracy of fit and 
excellent finish.” Extract of letter from Messrs. 
Chance Brothers Ltd., Smethwick, Birmingham 40. 


BIRMINGHAM ALUMINIUM CASTING (1903) CO LTD 
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